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ORIGINAL  ARTICLES. 

A  CLINICAL  STUDY  OF   THE  THERAPEUTIC  VALUE  OF   THE 
CALCIUM  SALTS  IN  GASTRIC  TETANY,  WITH   AN 
ANATOMICAL  REPORT  ON  THE  PARA- 
THYROID BODIES. ' 

By  Francis  P.  Kinnicutt,  M.D., 

PROFESSOR    OF    CLINICAL    MEDICINE    IN    THE    COLLEGE    OF    PHYSICIANS    AND    SURGEONS, 
COLUMBIA    UNIVERSITY,    NEW    YORK. 

Recent  researches  tend  to  show  that  there  is  an  intimate  relation 
between  the  various  forms  of  tetany  and  an  insufficiency  of  the  para- 
th\Toid  glands;  they  also  strongly  suggest  that  there  is  an  equally 
direct  and  intimate  relation  between  disturbances  of  the  calcium 
contents  of  the  tissues  of  the  body  and  tetany;  and,  finally,  that  the 
secretion  of  the  parathyroid  bodies  exerts  in  an  as  yet  imperfectly 
understood  way  a  controlling  influence  upon  calcium  metabolism. 
Numerous  researches  have  shown  the  moderating  effect  of  the  cal- 
cium salts  upon  the  hyperexcitability  of  the  central  nervous  .system, 
and  the  recent  noteworthy  study  by  MacCallum  and  Voegtlin^ 
has  demonstrated  the  controlling  influence  of  these  salts  upon  the 
spasm  of  experimental  tetany.  The  results  observed  by  them  have 
suggested  the  prol)able  therapeutic  value  of  the  calcium  salts  in  the 
various  forms  of  human  tetany. 

Recently  an  opportunity  has  been  afforded  in  the  Presbyterian 
Hospital  for  a  study  of  the  effect  of  the  calcium  salts  in  a  ca.se  of 

>  Read  at  a  meeting  of  the  Association  of  American  Physicians,  Washington,  D.  C.t 
May  H  and  12,  1909. 

'  On  the  Relation  of  Tetany  to  the  Parathyroid  Glands  and  to  Calcium  Metabolism, 
Jour.  Exp.  Med.,  1909,  xi,  118. 

VOL.   138,  NO.   1. JULY,  1909. 
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gastric  tetany,  and  of  the  parathyroid  bodies  after  death.  The  case 
is  of  much  interest  in  view  of  the  rarity  of  that  form  of  gastric  tetany 
associated  with  dilatation  of  the  stomach  and  stagnation  of  its 
contents,  of  which  it  is  an  example;  in  the  severity  of  the  tetanic 
symptoms;  in  the  ])rompt  inliibitory  effect  upon  the  spasms  of  the 
calcium  salts  artificially  introduced  directly  into  the  blood  stream; 
and,  finally,  in  the  findings  at  autopsy. 

'^A  male,  aged  thirty-three  years,  was  received  in  my  wards  in  the 
Presbyterian  Hospital  on  October  25,  with  the  diagnosis  of  gastric 
tetany  bv  my  interne  Doctor  Vaughan,  a  diagnosis  fully  confirmed 
on  examination  of  the  patient.  The  family  and  personal  histories, 
briefly,  are  as  follows :  Both  parents  died  of  pulmonary  tuberculosis. 
The  patient  at  times  has  been  a  heavy  drinker,  and  especially  has 
been  a  large  consumer  of  beer.  There  is  a  history  of  gastric  symp- 
toms from  early  in  1905,  at  Avhich  time  he  was  admitted  to  Bellevue 
Hospital  suffering  apparently  from  an  acute  gastritis  of  alcoholic 
origin;  he  was  discharged  relieved  of  his  symptoms.  A  year  later  he 
was  again  admitted  on  account  of  a  severe  gastric  hemorrhage 
followino-  a  drinkinp-  bout.  A  diagnosis  of  duodenal  ulcer  was  made. 
On  discharge  from  the  hospital,  and  up  to  the  date  of  the  illness  for 
which  he  was  admitted  to  the  Presbyterian  Hospital,  he  suffered 
from  much  epigastric  distress,  flatulence,  and  frequent  vomiting. 
He  states  that  occasionally  as  much  as  "a  gallon  of  green  fluid" 
was  vomited,  but  at  no  time  any  blood.  The  night  before  admission 
to  my  wards  the  patient  states  that  he  drank  copiously  of  aerated 
w^ater,  nothing  alcoholic.  He  went  to  bed  feeling  well,  slept,  but 
awoke  several  hours  later  with  severe  cramps  in  the  legs  and  arms. 
He  was  luiable  to  move  them,  but  felt  no  pain  beyond  a  drawn  and 
tense  feeling  in  the  cramped  muscles.  He  called  for  assistance  with 
difficulty,  as  his  tongue  and  jaws  were  stiff.  His  abdomen  was 
distended,  and  he  vomited  several  times.  He  sweated  profusely. 
He  was  very  restless.  Later  his  affected  muscles  became  tender 
and  were  painful.  The  cramps  and  stiffness  in  no  way  relaxed  up 
to  the  time  of  admission. 

Examinafion  on  Admission.  Patient  is  poorly  nourished;  looks 
ill.  Is  unable  to  speak  intelligibly.  Is  extremely  restless.  Tem- 
perature (rectal),  101°.  Pulse,  100  and  of  poor  quality,  regular  in 
rhythm.  Blood  pressure,  systolic,  112  mm.  Respirations,  80.  The 
attention  is  at  once  attracted  to  the  abdomen  and  to  the  presence  of 
tetanic  symptoms.  The  contour  of  a  dilated  and  distended  stomach 
is  easily  appreciable.  The  lower  outline  reaches  a  point  10  cm. 
below  the  umbilicus  in  the  median  line,  and  to  the  right  the  distention 
reaches  well  beyond  the  parasternal  line.  Succussion  sounds  can 
be  produced  readily  over  the  whole  of  the  distended  area.  Both 
legs  are  held  straight  and  stiff,  the  feet  in  extreme  extension,  the  toes 
in  plantar  flexion.  The  muscles  of  the  calf  of  legs  are  hard,  tense, 
and  drawn.     The  spasm  is  continuous,  but  pressure  on  the  nerve 
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triiiiks  and  bloodvessels  increases,  if  possible,  the  scvciitv  of  the 
spa.sni  (Trousseau's  si<j;n),  and  the  same  j>hen()nien()n  obtains  on 
tappinj^  over  the  motor  nerves  supplyini;  the  allected  nniseles 
(Chvostek's  sign).  The  forearms  are  Hexed  at  a  right  angle  on  the 
arms,  the  wrists  flexed  to  an  extreme  degree  and  cannot  be  ex- 
tended, the  fingers  flexed  at  right  angles  at  the  metaearpoj)halan- 
geal  articulations  and  held  rigidly  straight  in  adiluction,  the  thumb 
tightly  against  index  finger — not  drawn  into  palm.  The  spasms  are 
continuous,  but,  as  in  the  case  of  the  lower  extremities,  they  can  be 
increased  both  by  Trousseau's  and  Chvostek's  methods.  The 
tendon  refle.xes  appear  to  be  about  normal  in  both  upper  and  lower 
extremities.  There  are  continuous  twitchings  of  the  muscles  of  the 
face,  which  are  increased  by  tapping  over  the  course  of  the  motor 
trunks.  A  slight  degree  of  trismus  is  present.  The  musculature  of 
the  trunk  is  free  from  spasm,  and  it  cannot  be  excited  by  mechanical 
irritation  of  the  motor  nerves  or  the  muscles.  The  tachypnoea  is 
stritung,  the  respirations,  as  previously  stated,  being  SO. 

The  stomach  w^as  at  once  washed  out  and  a  large  quantity  of 
greenish  ill-smelling  fluid  was  recovered.  A  few  hours  subsequent 
to  the  lavage  the  spasms  of  the  upper  extremities  were  entirely 
relieved,  but  there  was  no  intermission  in  those  of  the  lower. 

October  26.  The  spasms  of  the  upper  extremities  are  again 
present  and  are  continuous,  and  there  has  been  no  intermission  in 
those  of  the  lower  extremities.  In  spite  of  lavage  twice  used  in  the 
past  twenty-four  hours  the  patient  has  vomited  several  times,  SO 
ounces  in  all;  the  vomited  matter  a  greenish  fluid.  The  patient  has 
not  voided  urine  since  admission,  and  catheterization  recovered  only 
6  ounces  of  urine,  of  specific  gravity  1016,  containing  a  trace  of 
albumin,  no  glucose,  a  trace  of  indican,  and  a  few  hyaline  and 
granular  casts.  Subcutaneous  clyses,  1000  c.c.  of  a  normal  salt 
solution,  were  ordered  to  relieve,  if  possible,  the  evident  dehydration 
of  the  body  tissues.  The  temperature  fell  gradually  during  the  day 
to  97.5°  at  midnight;  the  respirations  to  20  to  24.  Blood  examina- 
tion: Red  cells,  4,910,000;  white  cells,  13,500;  hemoglobin,  75  per 
cent.;  color  index,  0.7;  polymorphonuclears,  S9  per  cent.;  large  and 
small  lymphocytes,  9.3  per  cent;  transitionals,  1.7  per  cent. 

October  27.  There  has  been  no  appreciable  diminution  in  the 
spasms  of  the  extremities,  which  are  still  continuous.  In  addition 
to  lavage  and  subcutaneous  clyses,  one-half  grain  of  a  parathyroid 
extract,  furnished  by  Dr.  Beebe,  was  directed  to  be  given  three 
times  daily  by  the  mouth,  and  caffeine  as  a  heart  stimulant.  The 
temperature  has  been  subnormal  throughout  the  day.  In  view  of 
the  pulmonary  signs  present,  von  Pirquet's  tuberculin  test  was  tried, 
with  negative  results. 

October  28  (a.m.).  The  patient  was  extremely  restless  and  irra- 
tional in  the  early  part  of  the  night,  but  after  lavage  and  a  subcuta- 
neous clysis  of  2000  c.c.  of  salt  solution,  slept  quietly,  with  a  partial 
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relief  of  the  spasms  of  the  upper  extremities,  l)ut  with  continued 
extensor  spasm  of  the  muscles  of  the  legs.  During  the  day  the 
spasms  in  the  upper  extremities  have  again  been  present,  and  there 
has  been  no  intermission  in  those  of  the  lower  extremities.  Patient 
verv  restless  and  irrational.  In  addition  to  the  parathyroid  extract, 
2  grams  of  calcium  lactate  in  1200  c.c.  of  normal  salt  solution  was 
directed  to  be  given  intravenously.  The  immediate  effect  was  to 
quiet  the  great  restlessness  of  the  patient,  and  a  few  hours  later  there 
was  a  marked  diminution  in  the  degree  of  spasm  in  the  upper  extrem- 
ities, and  for  the  first  time  since  admission,  in  the  lower  extremities. 
The  temperature  rose  slightly  to  100°  before  the  use  of  the  calcium 
salt,  and  did  not  rise  above  this  after  its  administration.  Pulse, 
80  to  9G;  respirations,  20  to  24. 

October  21)  (a.m.).  The  patient  slept  quietly  the  greater  portion 
of  the  night.  There  is  no  spasm  of  the  upper  extremities  and  only 
slight  spasm  (extensor)  of  the  legs.  The  electrical  reactions  were 
tested  for  the  first  time  and  were  not  found  to  be  increased,  (p.m.) 
P'our  grams  of  calcium  lactate  in  1300  c.c.  of  normal  salt  solution  was 
given  intravenously.  The  patient  fell  asleep  during  its  administra- 
tion, and  for  the  first  time  since  admission  he  became  entirely  relaxed. 
Temperature,  99.5°  to  100.5°;  respirations,  20. 

October  30.  The  patient  slept  quietly  during  the  night.  The 
upper  extremities  are  free  from  spasm.  Late  in  the  day  slight  spasm 
of  the  extensor  muscles  of  the  legs  was  noted.  Tapping  over  the 
branches  of  the  facial  nerve  still  elicits  slight  spasm  in  the  muscles  of 
its  distribution.  This  can  be  produced  only  after  several  moments 
of  mechanical  irritation,  in  marked  contrast  to  the  almost  instan- 
taneous response  obtained  before  the  first  administration  of  the 
calcium  salt.  Four  grams  of  calcium  lactate  in  1000  c.c.  of  normal 
salt  solution  was  again  given  intravenously  in  the  late  afternoon. 
Temperature,  normal.     Pulse,  80  to  84;  respirations,  20. 

October  31.  The  patient  slept  quietly  with  an  entire  absence  of 
spasm.  Both  up|)er  and  lower  extremities  are  free  from  spasm,  but 
there  is  slight  rhythmic  movement  of  the  forearms,  about  60  times 
a  minute.  The  patient's  mind  is  quite  clear  for  the  first  time,  and 
he  takes  an  interest  in  all  that  is  done  for  him  and  asks  intelligent 
fpiestions  in  regard  to  its  purpose.  The  pulse  has  ranged  from  82 
to  96.  The  temperature  (rectal)  has  been  normal.  Respirations, 
20  to  24.  White  cells,  9900.  Calcium  lactate  in  1000  c.c.  normal 
salt  solution  was  given. 

November  1.  The  rhythmic  movements  of  the  forearms  have 
disappeared.  Spasm  is  entirely  absent  in  the  lower  extremities. 
Upper  extremities:  From  time  to  time  the  hand  is  momentarily 
flexed  on  forearm  at  intervals  of  about  five  seconds.  Mechanical 
irritation  of  the  nerve  trunks  does  not  increase  this  phenomenon. 
The  calcium  salt  was  omitted  and  a  nucleoproteid  preparation  of 
the  parathyroid,  furnished  by  Dr.  Beebe,  was  injected  deep  into  the 
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j^liitt'iil  rci^ion  twice  in  i\\v  t went \ -Four  hours.  I'ulsc,  SO  (o  !).")  during 
(lay.     'iViuprratuii',  sli<i;litly  suhuornial.     licspirations,  20  to  24. 

XovenilKT  2.  The  patient  slept  quietly  {lurin<^'  the  ni<rlit.  The 
spasms  of  tiie  inuseles  of  the  forearms  have  increased  and  there  is  verv 
eonsi(lenii)le  tremor  of  the  hands.  Thcri'  is  also  some  tremor  of 
the  nniscles  of  the  chin.  Pulse,  X4  to  IKi.  Temj)eratiu-e,  suhnormal 
during  the  day.  Respirations,  20  to  24.  In  view  of  the  increase 
in  the  spasms,  in  addition  to  the  parathyroid  preparation,  4  grams 
of  calcium  lactate  in  1000  c.c.  of  normal  salt  solution  was  again 
given  intravenously. 

November  3.  The  j)atient  is  entirely  relaxed  and  no  spasm  can 
be  elicited  by  mechanical  irritation  of  the  nerve  trunks  in  either 
upper  or  lower  extremities  or  in  the  muscles  of  the  face.  Consider- 
able tremor  of  the  hands  is  present,  however.  The  patient's  general 
condition  is  not  as  good.  Iliccough  is  present.  The  pulse  is  of  poor 
force,  80  to  100  during  the  day.  Temperature,  subnormal.  Respira- 
tions, 20.  Four  grams  of  calcium  lactate  in  salt  solution  was  given 
intravenously.  From  this  date  the  calcium  salts  were  discontinued 
and  no  other  medication  was  used.  There  was  no  further  spon- 
taneous spasm,  and  it  could  not  be  excited  by  mechanical  means. 
The  patient's  mind  remained  entirely  clear,  he  was  interested  in 
measures  taken  for  his  relief,  and  was  able  partially  to  sit  up  in  bed. 
There  was  little  or  no  change  in  the  temperature,  pulse,  and  respira- 
tions from  those  last  noted.  Three  days  later,  without  the  occurrence 
of  other  symptoms,  the  heart  rather  suddenly  failed,  and  death 
followed  speedily. 

That  portion  of  the  clinical  history  which  especially  relates  to  the 
tetanic  symptoms  and  to  the  effect  secured  by  the  administration  of 
the  calcium  salts  has  been  selected  for  detailed  report.  Other  por- 
tions of  the  history  will  be  given  only  in  outline. 

It  was  found  impossible  to  nourish  the  patient  by  means  of  the 
stomach.  Vomiting  was  frecjuent  on  each  attempt,  in  spite  of  copious 
and  frequent  lavage.  Nutriment  introduced  after  lavage  by  means 
of  the  stomach  tube,  although  sometimes  retained,  was  recovered 
later  by  the  tube  in  like  amounts,  showing  no  signs  of  gastric  diges- 
tion— only  decomposition  processes.  Nutrient  enemas  were  only 
exceptionally  retained.  There  was  almost  complete  anuria  for  the 
first  twenty-four  hours  and  until  abundant  subcutaneous  clyses  of 
salt  solution  had  been  given.  Later,  the  urine  either  was  voided 
involuntarily  or  was  recovered  by  catheterization.  The  scanty 
fluid  stools  were  mostly  involuntary. 

Although  the  tetanic  symptoms  obviously  could  be  controlled  by 
the  continued  administration  of  the  calcium  salts,  it  w^as  equally 
apparent  that  the  patient  would  slowly  die  of  inanition  unless  the 
evident  gastric  stenosis  could  be  relieved  by  operation.  In  con- 
sultation, however,  my  late  colleague,  Dr.  McCosh,  decided  against 
surgical  intervention,  on  the  ground  that  any  operation  would  be 
immediately  fatal. 
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Aiitopny,  sixteen  hours  postmortem,  by  Dr.  Opie.  The  body 
is  that  of  an  emaciated  man  160  cm.  in  length.  Over  the  inner 
surface  of  the  left  elbow  and  on  the  right  arm  there  are  ecchymoses. 
The  subcutaneous  fat  is  present  in  very  small  amount,  and  has  a 
deep  yellow  color.  The  peritoneal  cavity  contains  no  accumulation 
of  Huid;  fat  has  almost  wholly  disappeared  from  omentum.  The 
greater  curvature  of  the  stomach  is  16  cm.  below  the  ensiform 
cartilage  in  median  line.  The  stomach  extends  9  cm.  to  the  right 
of  the  midline,  and  is  in  contact  with  the  ribs  on  the  left  side.  The 
lesser  curvature  of  the  stomach  in  the  midline  is  6  cm.  below  the 
ensiform  cartilage.  The  spleen  is  firmly  adherent  to  the  lateral 
abdominal  wall.  The  stomach  has  fallen  considerably,  and  above 
the  lesser  curvature  the  entire  head  and  greater  part  of  the  pancreas 
is  visible.  The  lungs  are  emphysematous  and  meet  in  the  median 
line;  a  few  adhesions  bind  each  apex  to  the  chest  wall.  The  peri- 
cardial cavity  contains  about  10  c.c.  of  clear  fluid.  The  appendix 
arises  from  the  inner  surface  of  the  cecum,  passes  inward,  and  lies 
with  the  tip  over  the  pelvic  brim.  It  is  possible  to  pass  one  finger 
with  difficulty  through  the  foramen  of  Winslow. 

The  stomach  measures  25  cm.  transversely  and  8.5  cm.  vertically 
at  the  cardiac  end.  Pyloric  half  is  almost  tubular  and  is  5  cm.  in 
diameter.  On  opening  the  stomach  it  was  found  to  contain  several 
hundred  c.c.  of  bright  yellow  fluid,  from  which  a  sediment  settles. 
Adherent  to  the  mucosa  is  mucus.  The  mucous  membrane  is  thick- 
ened, the  rugse  are  prominent,  and  the  surface  has  a  homogeneous, 
deep  red  color.  The  wall  of  the  stomach  is  thickened  by  hypertrophy 
of  its  muscular  layer  to  about  4  mm.  The  duodenum  immediately 
beyond  the  pylorus  is  bent  backward  and  held  in  contact  with  the 
stomach  by  adhesions  for  a  distance  of  about  1  cm.  Gentle  separa- 
tion of  the  adhesions  exposes  a  perforation,  from  w^iich  gastric 
contents  escape.  It  is  found  impossible  to  pass  a  finger  from  the 
stomach  through  the  pylorus  into  the  duodenum,  obstruction  being 
in  a  large  part  due  to  the  bend  just  described.  Immediately  below 
the  pylorus  in  the  mucous  membrane  of  the  duodenum  there  is  a  de- 
pressed scar,  0.25  x  1  cm.,  partially  encircling  the  duodenum.  At  the 
upper  angle  of  this  area  is  a  deeper  ulceration,  in  diameter  not  more 
than  7  mm.;  the  surface  here  is  black  and  eroded,  and  the  partial 
perforation  mentioned  above  allows  the  passage  of  a  small  probe. 
There  is  thick  fibrous  tissue  immediately  about  the  ulcer,  but  no 
marked  induration.  The  duodenum  is  somewhat  injected,  but 
otherwise  normal.  The  pancreas  is  normal.  The  heart  weighs 
255  grams.  The  organ  is  small;  the  muscle  is  firm  and  brownish 
in  color.  The  aortic  valve  is  normal;  there  is  slight  thickening  of  the 
free  edge  of  the  mitral  valve;  there  are  several  minute  nodular  pro- 
jections. The  pulmonary  and  tricuspid  valves  are  normal.  The 
coronary  arteries  are  smooth. 

The  left  lung  is  voluminous,  and  abundant  fluid  escapes  from  the 
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cut  surface.  Throutj^liout  a  lar<j;e  part  of  the  upper  lohe  is  scattered 
gray  nodules  j)ar(ly  caseous;  there  are  several  lar<;er  nodules  1.5  cm. 
across,  and  cavity  formation  has  occiuM-ed  in  the  centre  of  a  caseous 
area.  RiifJit  luni;  is  much  more  volmninous  than  the  left;  tubercles 
are  much  more  numerous  in  the  upper  lohe,  and  there  occur  several 
small  caviti(>s  similar  to  the  cavity  in  the  left  lunjij;  it  is  in  direct 
communication  with  a  hronchiis.  The  upj)ennost  2  cul  of  the  apex 
is  almost  entirely  consolidated  by  tul)(>rculous  nodules.  The  lower 
lobe  contains  sparsely  scattered  tubercles;  in  large  part  it  is  firm 
and  is  partially  consohdated  by  scattered  areas  of  homogeneous, 
deep  red  color,  though  nowhere  is  it  entirely  airless.  The  liver 
weighs  14.")()  grams.  The  organ  is  firm  and  deep  red;  the  mottling  is 
indistinct.  Gall-bladder  is  contracted  and  contains  a  small  amount 
of  viscid  bile.  The  spleen  is  not  enlarged;  it  measures  11  x  7.5  x  4.5 
cm.  It  is  very  firm,  and  has  a  homogeneous,  deep  red  color;  the 
Malpighian  bodies  not  well  seen.  The  kidneys  weigh  310  grams 
together.  They  resemble  each  other  closely;  the  capsule  is  removed 
easily,  leaving  a  red  surface  in  which  there  are  a  few  minute  cysts. 
The  cortex,  w^hich  measures  about  5  mm.,  is  deep  red.  The  glomeruli 
are  conspicuous;  the  pyramids  are  injected.  On  the  surface  of  the 
right  kidney  there  is  a  yello^v  patch  0.5  cm.  across  (apparently 
aberrant  adrenal  tissue).  Suprarenals  together  weigh  20  grams. 
They  appear  to  be  normal.  The  aorta  is  smooth  save  for  a  few 
slightly  raised  yellow  patches.  The  urinary  bladder  is  normal-  in 
size.  Scattered  over  tlie  inner  surface,  but  chiefly  on  the  posterior 
wall  above  the  trigon,  are  subnnicous  hemorrhages;  in  this  situation 
are  numerous  minute  vesicles.  The  rectum  is  deeply  injected.  The 
thyroid  gland  appears  to  be  normal.  The  two  parathyroids  on 
eitlier  side  were  exposed,  and  as  far  as  could  be  determined  are 
normal.  The  small  intestine  in  some  places  shows  injection  of  the 
mucous  membrane,  most  marked  in  the  lower  part  of  the  ileum 
where  the  mucous  membrane  has  a  homogeneous,  deep  red  color. 
The  lumen  of  the  appendix  is  patent.  The  large  intestine  through- 
out shows  intense  injection  of  the  mucous  membrane,  but  is  other- 
wise negative. 

Culture  from  the  heart's  blood  shows  a  pure  growth  of  Bacillus 
coli. 

Microscopic  Examinations.  The  liver  tissue  is  much  congested. 
The  vessels  of  the  kidney  are  all  dilated  and  filknl  Avitli  blood.  The 
epithelium  of  the  tubules  shows  cloudy  swelling;  the  cells  are  in 
places  desquamated  and  the  tubules  are  filled  with  debris.  In  the 
cortex  there  are  many  areas  infiltrated  with  lymphoid  cells.  The 
bloodvessels  of  the  lungs  are  everywhere  congested,  and  in  places 
there  is  serous  exudate  in  the  alveoli.  There  are  many  areas 
in  which  the  alveoli  are  completely  filled  by  polymorphonuclear 
leukocytes;  there  is  a  litUe  fibrin.  In  several  areas  are  chronic 
tuberculous  lesions  associated  with  newly  formed  fibrous  tissue.    The 
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lirart  muscle  i.s  normal.     The  bloodvessels  of  the  spleen  are  much 
congested. 

Pdrafhijroid  Glands.  The  right  and  left  superior  parathyroid 
bodies  were  examined  microscopically.  They  are  of  normal  size 
and  exhibit  no  abnormality.  Scattered  cells  with  affinity  for  eosin 
occur  in  moderate  number.  There  is  no  increase  of  connective 
tissue  and  the  bloodvessels  are  normal.  The  right  inferior  body 
likewise  appears  to  be  normal  in  structure  and  size.  In  the  connec- 
tive tissue  near  this  parathyroid  is  a  small  round  mass  of  tissue  which 
resembles  the  much  larger  parathyroid  body  from  which  it  is  wholly 
isolated.  The  cells  which  compose  this  nodule  are  smaller  than 
those  of  the  parathyroid,  and  their  protoplasm  stains  more  deeply; 
they  are,  like  those  of  t\\v  parathyroid,  arranged  in  columns  between 
the  capillaries.  About  this  nodule  connective  tissue  is  concentrically 
arranged  to  form  an  ill-defined  capsule;  in  this  tissue  lymphoid  cells 
are  numerous.  At  a  short  distance  from  the  nodule  just  described,^ 
and  from  the  normal  parathyroid  and  situated  just  outside  the  wall 
of  a  small  vein,  is  an  isolated  round  group  of  cells  identical  with 
those  which  make  up  the  aberrant  nodule.  This  group  consists 
of  about  25  small  cells  closely  packed  together.  Sections  made 
through  the  middle  of  the  left  inferior  glandule  showed  that  para- 
thyroid tissue  is  abundant  and  normal.  The  parathyroid  glands 
therefore,  exliibit  no  alVnormality;  no  evidence  of  hypertrophy  is 
found.  (Near  one  parathyroid  are  small  aberrant  nodules  of  tissue 
resembling  that  of  the  parathyroid.)  The  thyroid  gland  is  normal 
in  structure.     The  alveoli  contain  colloid  in  normal  amount. 

Studies  of  the  Urine.  Guinea-jng  I.  Injected  wdth  20  c.c.  of 
urine  into  peritoneal  cavity.  Died  after  twenty-four  hours;  some 
fluid  in  peritoneum.  No  exudate.  Cultures  sterile.  Sections, 
see  below. 

Guinea-pig  II.  Injected  with  15  c.c.  of  urine  into  peritoneal 
cavity.     Died  in  thirty  hours.     Findings  as  in  No.  I. 

Guitiea-'pig  III.  Injected  with  10  c.c.  of  urine.  Died  in  thirty- 
six  hours.  Findings  as  above.  Three  controls  using  normal  urine, 
all  recovered. 

Studies  of  the  Stomach  Contents.  Guinea-pig  71^.  Given  10  c.c. 
of  filtered  stomach  contents  by  stomach  tube;  after  twelve  hours 
looked  sick  but  recovered. 

Guinea-pig  V.  Injected  into  peritoneal  cavity  5  c.c.  of  filtered 
stomach  contents.  Died  in  ten  hours — peritonitis.  No  convulsions. 
Cultures  showed  many  organisms. 

Guinea-pig  I  A.  Injected  0.1  c.c.  into  peritoneum.  Died  in 
twelve  hours.  No  convulsion.  Anaerobic  cultures  of  peritoneum, 
sterile. 

Guinea-pig  II  A.  Injected  0.2  c.c.  subcutaneously.  After  eighteen 
hours  it  developed  a  paralysis  of  the  right  fore  leg.  Became  very 
spastic,  especially  the  hind  legs;  there  was  incoordination;  no  h}^er- 
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cstlu'sia,  hut  stimulation  of  the  ahdonuMi  caused  ehjiiic  coutraetious 
t)t"  the  huihs,  which  uiauifested  itself  in  the  jumj)inif  of  the  animal  in 
a  forward  direction,  which  seemed  uncontrollable.  On  several  occa- 
sions the  animal  jumped  so  hi<;h  as  to  strike  on  the  top  of  the  cajje. 
After  the  spastic  stage,  a  period  of  great  weakness  with  loss  of  reflexes 
ensued,  and  the  animal  died  in  this  stage  twenty-two  hours  after 
injection. 

Cultures.  Aerobic:  heart  blood,  Bacillus  coli(  ?)  spinal  canal, 
Bacillus  coli(?)  Anaerobic:  heart  blood,  Bacillus  coli;  spinal  canal, 
sterile. 

The  abdominal  parietes  were  very  a'dematous  and  reddened;  no 
abscess  formation;  peritoneum  and  viscera  normal.  Brain  and  cord 
showed  no  macroscopic  lesion. 

Guinea-pig  III  A.  0.5  c.c.  injected  subcutaneously.  This 
animal  showed  exactly  the  same  symptoms  as  No.  II  A,  except  that 
the  motor  excitement  stage  was  shorter,  came  on  more  quickly; 
died  in  twenty-one  hours. 

Cultures:  Aerobic,  as  above;  anaerobic,  as  above.  Pathological 
findings,  as  above. 

The  microscopical  sections  of  Guinea-pigs  I,  II,  and  III  revealed 
marked  cloudy  swelling  of  the  viscera;  otherwise  nothing  of  note  was 
found. 

Filtrate  of  Stomach  Contents  (Berkefeld  Filter).  Injected  into 
guinea-pig  as  in  I  A,  II  A  and  III,  A;  no  apparent  effect 

Cultures  of  the  filtrate  revealed  a  few  colonies  of  Bacillus  coli. 

It  is  a  matter  of  regret  that  an  examination  of  the  brain  and  cord 
was  not  allowed,  as  the  few  reports  of  autopsies  in  cases  of  tetany 
are  conflicting  both  as  regards  the  existence  of  any  constant  lesion 
of  the  nervous  system  and  its  form.  The  full  anatomical  report 
on  the  parathyroid  bodies,  by  Dr.  Opie,  is  of  especial  interest. 

Certain  facts  stand  out  prominently  in  the  clinical  study  of  the 
case  which  has  been  related : 

1.  The  rapid  and  controlling  effect  of  the  solul)le  calcium  salts 
upon  the  tetanic  sxTiiptoms. 

2.  The  maintenance  of  this  effect  only  by  their  continued  use. 

3.  The  comparatively  slight  effect  of  large  infusions  of  salt  solu- 
tions, used  alone. 

4.  The  slight  influence,  if  any,  of  parathyroid  preparations  (nudeo- 
proteid)  given  by  the  mouth  in  controlling  the  hyperexcitability  of 
the  nervous  system.  The  effect  of  the  nucleoproteid  given  sub- 
cutaneously cannot  be  estimated  positively  in  the  present  instance,  as 
it  was  given  alone  only  during  a  period  of  tw'enty-four  hours  and 
when  the  tetanic  symptoms  had  been  controlled  practically  by  the 
calcium  salt.  A  distinct  renewal  of  the  spasm  at  the  end  of  this 
interval  led  to  the  renewed  use  of  the  calcium  salt  in  combination 
with  the  parathyroid  material.  The  demonstration  of  the  control- 
ling influence  of  the  soluble  calcium  salts  upon  the  characteristic 
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symptoms  of  at  least  one  important  variety  of  human  spontaneous 
tetany — the  tetany  of  gastrectasis,  with  stagnating  stomach  contents — 
suggests  a  probable  similar  therapeutic  value  of  these  salts  in  other 
forms  of  the  disease  in  human  beings. 

5.  The  occurrence  of  typical  tetanic  spasm  in  a  case  of  gastrec- 
tasis with  parathyroid  bodies  of  normal  anatomical  structure  and — 
presumably — of  normal  functioning  power. 

The  facts  elicited  in  the  clinical  and  pathological  study  of  the  cases 
add  little  to  our  positive  knowledge  of  the  pathogenesis  of  gastric 
tetany.  A  profound  disturbance  of  the  calcium  metabolism  would 
seem  probable  in  the  present  instance.  The  explanation  of  it  is 
difficult.  There  is  much  experimental  evidence  to  show  that  the 
parathyroid  secretion  in  some  way  controls  the  calcium  exchange  in 
the  body,  yet  in  the  present  instance  the  functioning  power  of  the 
parathyroids  presumably  was  normal.  The  generation  of  a  poison 
of  unknown  nature  in  such  amount  as  to  cause  a  relative  functional 
inadequacy  of  the  parathyroid  bodies  can  only  be  a  matter  of  con- 
jecture. 


A    COMMON    MODIFICATION    OF    THE    FIRST    SOUND    OF 
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Something  like  an  apology  seems  due  from  one  who  ventures  to 
attribute  to  trite  and  familiar  phenomena  a  meaning  beyond  that 
which  is  offered  by  the  consensus  of  scientific  opinion.  Yet  the 
adept  in  auscultation  knows  that  the  net  value  of  his  examination 
involves  no  less  the  neglect  of  adventitious  sounds  than  the  appre- 
ciation of  those  which  are  of  diagnostic  worth.  Therefore  physical 
signs  which  pass  unnoticed  because  devoid  of  meaning  at  once 
attract  attention  when  they  are  found  to  imply  an  important  modi- 
fication of  vital  activity. 

It  is  the  design  of  the  present  contribution  to  direct  attention  to  a 
modification  of  the  first  sound  of  the  heart  which  allies  it  qualita- 
tively to  the  first  sound  as  heard  in  mitral  stenosis,  but  which  pre- 
dicates no  organic  lesion.  I  venture  to  suggest  that  the  light 
recently  thrown  by  physiologists  on  the  nature  and  variations  of 
blood  flow  within  the  normal  heart  may  be  directed  to  the  illumi- 

*  Read  by  title  at  a  nieetiniEC  of  the  Association  of  American  Physicians,  Washington, 
D.  C.  May  11  and  12,  1909, 
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nation  of  certain  clinical  signs  which  arc  ordinarily  disregarded, 
because  not  signilicant  of  orj^anic  disease. 

The  tone  of  the  normal  first  heart  sound  is  distinctly  decrescendo 
in  character;  the  accent  is  at  the  beginning  of  the  sound.  In  the 
simplest  ty})ical  case  of  mitral  stenosis  the  tone  of  the  first  sound  is 
crescendo-dccresccndo;  the  most  striking  moiety  of  the  sound  being 
formed  by  its  initial  acute  accent.  By  clinical  inference  the  cres- 
cendo element  of  this  sound  is  presumed  to  precede  contraction  of 
the  ventricle  and  to  be  therefore  presystolic  in  time.  It  is  further 
designated  as  a  "murmur,"  and  is  thereby  at  once  genetically  sepa- 
rated from  the  normal  heart  sounds.  This  topic  will  rest  with 
simple  reference  to  the  fact  that  the  pathological  presystolic  mur- 
mur may  pass  by  insensible  gradations  from  a  sound  of  indefinite 
duration  and  extreme  roughness  of  quality  to  one  indistinguishable 
in  quality  from  the  normal  first  sound  and  only  of  sufficient  dura- 
tion to  give  a  crescendo  accent  to  the  latter. 

The  clinical  thesis  here  maintained  is  that,  though  the  heart  may 
have  normal  valves,  its  first  sound  may  begin  with  the  crescendo 
tone  and  thus  assume  the  essential  character  of  the  sound  as  heard 
in  mitral  stenosis.  It  must  be  premised  that  such  a  modification 
of  the  normal  first  sound  is  found  only  in  cases  in  which  the  general 
clinical  condition  signifies  either  essential  cardiac  weakness  or  per- 
turbation due  to  acceleration  of  the  circulation;  this  acoustic  phase 
is  therefore  of  distinctly  diagnostic  worth. 

The  crescendo  tone  of  functional  origin  which  may  initiate  the 
first  heart  sound  varies  considerably  in  quality,  duration,  and 
intensity.  Most  commonly  it  occurs  as  an  extremely  short,  smooth 
tone,  wdth  an  acute  accent  apparently  sharply  terminating  with  the 
beginning  of  ventricular  contraction.  Precisely  this  modification 
of  the  first  sound  of  the  heart  is  frequently  the  sole  auscultatory 
sign  of  organic  mitral  stenosis  when,  presumably,  the  contractile 
energy  of  the  left  auricle  is  slight.  The  first  sound  as  a  whole 
often  acquires,  in  the  normal  heart,  a  remote  suggestion  of  the 
snapping  first  sound  in  mitral  stenosis.  It  is  not  uncommon  for  the 
clinical  observer  to  witness,  in  a  given  case  from  day  to  day,  the 
presystolic  murmur  of  organic  mitral  stenosis  to  vary  insensibly 
from  a  most  exaggerated  and  palpable  vibration  to  a  tone  which 
has  little  intensity  and  scarcely  perceptible  duration,  and  which 
barely  gives  the  impression  of  an  acute  accent  initiating  the  first 
heart  sound.  On  the  other  hand,  postmortem  examination  has 
shown  me  the  heart  valves  to  be  normal  in  cases  in  which,  during 
life,  the  crescendo  character  of  the  first  sound  had  been  so  pro- 
nounced as  to  lead  to  the  suspicion  of  organic  mitral  obstruction. 
In  other  cases  of  what  may  be  called  the  "functional  presystolic 
murmur,"  the  crescendo  tone  is  rough  and  vibratory  in  character 
and  of  perceptible  duration.  No  examples  of  this  category  have 
come  to  autopsy,  but  numerous  cases  have  been  noted  in  which  the 
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auditory  sitrns  alone  strongly  suggested  organic  mitral  stenosis,  but 
in  whieii  the  general  signs  of  the  (lisorder  were  lacking.  One  other 
presystolic  auditory  synd)ol,  closely  allied  to  the  latter,  is  found  in 
certain  of  the  so-called  "reduplications"  of  the  first  sound  of  the 
heart.  When  such  a  "reduplication"  is  the  weaker  of  the  two 
elements  and  precedes  the  contraction  of  the  left  ventricle  without 
a  perceptible  intermission,  the  first  sound  may  appear  to  begin  with 
a  crescendo  tone.  It  may  be  said,  in  passing,  that  any  explanation 
that  holds  for  the  production  of  the  presystolic  functional  "mur- 
mur" would  probal)ly  denote  the  origin  of  at  least  certain  common 
reduplications  of  the  first  sound. 

The  above  is  a  brief  expression  of  clinical  facts  as  they  appear 
to  me.  The  subject  seems  worthy  of  attention,  because,  first,  there 
is  often  real  difficulty  in  distinguishing  clinically  the  presystolic 
sound  due  to  organic  valvular  stenosis  from  that  arising  from  func- 
tional causes,  and  second,  a  consideration  of  recent  disclosures 
as  to  the  mode  of  filling  of  the  normal  heart  seems  to  suggest  an 
explanation  for  the  functional  quasipresystolic  murmur  which 
makes  it  of  diagnostic  value.  The  following  considerations  are 
offered  with  a  view  of  eluci(iating  the  subject. 

The  elements  entering  into  the  production  of  the  first  sound  of 
the  heart,  especially  when  there  exists  obstruction  at  either  auriculo- 
ventricular  orifice,  are  exceedingly  complex.  The  characteristic 
crescendo  murmur  of  mitral  stenosis  is,  according  to  accepted 
clinical  teaching,  produced  by  vibrations  caused  by  the  stream  of 
blood  ejected  by  the  contracting  left  auricle.  The  murmur  is 
therefore  presystolic  in  time  as  regards  the  cycle  of  the  ventricle. 
Yet,  according  to  the  admiral)le  resume  of  the  subject  by  Gibson," 
several  competent  ol)servers  maintain  that  the  murmur  in  question 
is  produced  by  contraction  of  the  ventricle  only,  ceasing  at  the 
moment  of  valve  closure,  and  is  therefore  "systolic"  or  "proto- 
systolic"  in  period.  Without  discussing  this  discrepancy  of  opinion, 
I  will  assume  as  correct  that  view  which  attributes  the  presys- 
tolic murmur  of  mitral  stenosis  to  vibrations  in  the  mitral  valve 
and  blood  current  produced  by  the  systole  of  the  left  auricle.  It 
only  remains  to  recall  the  well-known  fact  that,  without  evidence  of 
change  in  the  degree  of  stenosis,  the  presystolic  murmur  in  a  given 
heart  completely  disappears  either  as  a  result  of  an  exaggerated  break 
in  compensation  or  even,  at  times,  when  functional  efficiency  has 
been  restored.  In  the  first  case  the  loss  of  the  murmur  is  attribu- 
table to  paralysis  of  the  left  auricle;  in  the  second,  to  a  recovery  of 
the  normal  balance  of  pressures  in  the  cardiac  chambers. 

In  1862^  Austin  Flint  described  a  presystolic  murmur  as  occa- 
sionally occurring  in  subjects  suffering  from  uncomplicated  insuffi- 

^  Diseases  of  the  Heart  and  Aorta,  1898,  p.  157. 
»  Amer.  Jour.  Med.  Sci.,  1862,  xliv.  29. 
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ciriK'V  of  the  aortic  valvrs  while  the  mitral  leaflets  reniaiiied 
nonnal.  Fliiit'.s  tleseription  was  so  eouviiicing  that  the  inunnur 
has  eoinmonly  been  designated  by  his  name.  As  obsened  by  Doek,* 
German  writers  commonly  ignore  Flint's  contention,  while,  on  the 
other  hand,  in  a  critical  review  of  the  snbjcct,  'J'hayer'  conclndes 
that  "one  may  be  jnstified  in  saying  that  in  nncomplicatcd  aortic 
insufficiency  a  rumbling,  echoing  presystolic  or  mid-tliastolic  mnrnun- 
limited  to  the  region  of  the  apex  of  the  heart  is  very  common, 
occurring,  when  carefully  looked  for,  in  fully  half  of  the  cases.  The 
characteristics  of  this  murmur  are  in  no  way  ditVerent  from  those 
commonly  observed  in  true  mitral  stenosis,  with  the  exception  of  the 
fact  that  it  is  usually  of  moderate  intensity." 

In  explanation  of  the  origin  of  his  murmur,  Flint,  as  quoted  by 
Thayer,  writes:  "Experiments  show  that  when  the  ventricles  are 
filled  with  a  li(juid  the  valvular  curtains  are  floated  away  from 
the  ventricular  sides,  approximately  to  each  other  and  tending  to 
closure  of  the  auricular  orifice.  In  fact,  as  shown  by  Drs.  Baum- 
garten  and  Ilamernick,  of  Germany,  a  forcible  injection  of  liquid 
into  the  left  ventricle  through  the  auricular  opening  will  cause  a 
complete  closure  of  this  opening  by  the  coaptation  of  the  mitral 
curtains,  so  that  these  authors  contend  that  the  natural  closure  of 
the  auricular  orifices  is  effected  not  by  the  contraction  of  the 
ventricles,  but  by  the  forcible  current  of  blood  pro{)elled  into  the 
ventricles  by  the  auricles.  However  this  may  be,  that  the  mitral 
curtains  are  floated  out  and  brought  into  apposition  with  each  other 
by  simply  distending  the  ventricular  cavity  with  liquid  is  a  fact 
sufficiently  established  and  easily  verified.  Now',  in  cases  of  con- 
siderable aortic  insufficiency,  the  left  ventricle  is  rapidly  filled  wutli 
blood  flowing  back  from  the  aorta,  as  well  as  from  the  auricle 
before  the  auricular  contraction  takes  place.  The  distention  of  the 
ventricle  is  such  that  the  mitral  curtains  are  brought  into  coapta- 
tion, and  when  the  auricular  contraction  takes  place  the  mitral 
direct  current  passing  between  the  curtains  throws  them  into  vibra- 
tion and  gives  rise  to  the  characteristic  blubbering  murmur.  The 
physical  condition  is,  in  effect,  analogous  to  the  contraction  of  the 
mitral  orifice  from  an  adhesion  of  the  curtains  at  their  sides,  the 
latter  condition,  as  clinical  observation  abundantly  proves,  giving 
rise  to  a  mitral  direct  murmur  of  similar  character." 

It  is  not  difficult  to  simulate  on  the  excised  heart  the  conditions 
premised  by  Flint,  as  has  been  demonstrated  to  me  by  Dr.  A.  D. 
Hirschfelder.  When  the  left  auricle  is  cut  away  and  the  left  ven- 
tricle is  distended  with  water  through  a  tube  tied  in  the  aorta,  the 
mitral  valves  float  up  and  are  closely  coaptated.  If,  now,  water  be 
poured  from  a  height  upon  the  upper  surface  of  the  valve,  simu- 

■•  Nothnagel's  System  of  Medicine,  Translation,  Diseases  of  the  Heart,  p.  373. 
'  Observations  on  the  Frequency  and  Diagnosis  of  the  Flint  Murmur  in  Aortic  InsuflB- 
ciency,  Trans.  Assoc.  Amer.  Phys.,  1901,  xvi,  393. 
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lating  the  effect  of  auricular  contraction,  it  will  be  seen  that  the 
mitral  curtains  are  not  forced  apart  throughout  their  whole  line  of 
contact,  hut  are  only  separated  for  a  fraction  of  it  in  a  way  to  imi- 
tate the  mechanical  conditions  of  mitral  stenosis.  Most  authors 
now  admit  the  occasional  occurrence  of  Flint's  murmur,  though 
most  diverse  opinions  prevail  as  to  its  cause.  An  extreme  example 
of  dissent  from  Flint's  explanation  of  the  origin  of  the  murmur  is 
furnished  by  Gibson"  who  writes:  "The  opinion  expressed  by  Flint 
is  of  course  absolutely  untenable.  No  one  with  any  knowledge  of 
the  physiology  of  the  intracardiac  movements  could  for  one  moment 
uphold  it."  Nevertheless,  it  is  just  this  opinion  on  which  I  venture 
to  found  the  tenets  of  this  paper. 

The  recent  admiral)le  investigations  of  Hugh  A.  Stewart^  have 
thrown  doubt  upon  all  preconceptions  as  to  the  modification  of 
intraventricular  blood  pressure  as  influenced  by  aortic  insuflBciency. 
Stewart  experimentally  ruptured  the  aortic  valve  in  anesthetized 
dogs  while  recording,  at  the  same  time,  the  course  of  arterial  blood 
pressure  and  volume  changes  in  the  ventricles.  Stewart  maintains 
that  the  volume  of  blood  which  regurgitates  as  a  result  of  aortic 
insufficiency  "is  negligible."  "When  the  insufficiency  is  extensive, 
the  pressures  in  the  aorta  and  ventricle  become  equalized  during 
the  period  of  relaxation,  and  there  is  no  further  transmission  in  the 
phase  of  ventricular  diastasis,"  that  is,  during  the  period  of  fixed 
diastolic  distention.  When,  however,  the  aortic  lesion  is  slight,  it 
is  possible,  says  the  author,  that  the  aortic  pressure  may  cause  the 
pressure  in  the  ventricle  to  rise  during  the  whole  period  of  diastole. 
Such  variations  of  intraventricular  pressure  resulting  from  similar 
lesions  may  readily  account  for  the  divergence  in  clinical  signs. 

Our  conceptions  of  the  intracardiac  circulation  have  been  greatly 
illuminated  by  the  now  familiar  researches  of  Yandell  Henderson^ 
whose  conclusions  have  been  essentially  confirmed  by  Stewart  and 
by  Hirschfelder.^  Henderson  enclosed  the  ventricles  of  the  living 
dog's  heart  within  a  rubber  ball,  the  organ  being  inserted  through 
an  aperture  whose  rim  could  be  made  to  fit  accurately  the  auriculo- 
ventricular  groove.  The  cavity  of  the  ball  being  in  connection  with 
a  tambour,  the  volume  changes  of  the  ventricles  were  registered 
with  exactness. 

The  study  of  his  tracings  led  Henderson  to  the  deduction  that 
the  ventricular  cycle  is  composed  not,  as  usually  taught,  of  two,  but 
of  three  distinct  phases,  namely,  systole,  or  period  of  contraction  and 
emptying;  diastole,  or  period  of  relaxation  and  filling;  and  diastasis, 
or  period  of  rest.     He  insists  that  the  act  of  relaxation  or  diastole  is 

«  Op.  cit.,  p.  501. 

'  Experimental  and  Clinical  Investigation  of  the  Pulse  and  Blood  Pressure  Changes  in 
Aortic  Insufficiency,  Arch.  Int.  Med.,  1908,  i,  102. 

»  The  Volume  Curve  of  the  Ventricles  of  the  Mammalian  Heart,  etc.,  Amer.  Jour.  Phys., 
1906,  XV,  325. 

•  Johna  Hopkins  Hoep.  Bull.,  November,  1908. 
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almost  or  quite  as  rapid  as  the  systole;  "the  refillini;  of  the  vmiricles 
occurs  early  in  diastole;  .  .  .  it  is  as  raj)i(l  a  j)rocess  as  is  the 
systolic  enij)(yiu^'."  Foljowiui^  the  phase  of  what  may  he  called 
active  i-elaxatiou  comes  the  period  of  diastasis.  "During  this  period 
there  may  be  no  further  relaxation  of  the  ventricles  if  the  number  of 
beats  executed  in  the  few  seconds  preceding  has  been  few,  and  the 
tonus  is  therefore  slight.  If,  however,  the  beats  have  been  occur- 
ring in  rapid  succession,  there  may  be  a  gradual  relaxation  through- 
out this  period  as  the  tonus  thus  induced  gradually  wears  off.  This 
period  (diastasis)  is  of  extremely  variable  duration."  When  the 
rate  of  heart  beat  quickens,  the  increase  is  due  to  shortening  of  the 
phase  of  diastasis;  when  the  beat  is  slowed,  it  is  by  prolonging 
diastasis.  "Auricular  systole  plays  a  part  which  is  mechanically  of 
very  minor  importance  in  the  normally  beating  heart.  .  .  .  The 
mammalian  auricles  are  to  be  regarded  as  elastic  reservoirs  rather 
than  as  force  pumps.  When  the  dog's  heart  is  beating  at  a  slow 
natural  rhythm  the  ventricles  are  refilled  so  rapidly  after  each  dis- 
charge that  a  period  of  quiescence  may  intervene  after  the  refilling 
is  completed,  and  before  the  onset  of  auricular  systole.  Under  such 
conditions  the  auricles  inject  only  a  small  fraction  of  a  cubic  centi- 
metre of  blood  into  the  already  distended  ventricles.  The  currents 
in  the  blood  thus  induced  may  cause  the  closure  of  the  auriculo- 
ventricular  valves.  Except  for  this  possible  effect,  auricular  systole 
is  a  factor  of  almost  negligible  dynamic  value."  It  would  seem 
hard  to  overestimate  the  importance  of  this  assumed  effect  of 
auricular  contraction  on  the  mechanical  perfection  of  valve  closure 
at  the  outset  of  ventricular  systole.  According  to  Henderson,  at 
slow  normal  rhythms  the  ventricles  are  not  completely  emptied  at 
systole,  but  still  contain  from  20  to  30  per  cent,  of  their  diastolic 
volume.  As  the  heart  beat  quickens,  the  tonus  of  the  muscle 
increases,  the  ventricle  relaxes  less  in  diastole,  but  an  identical 
volume  of  blood  is  ejected  at  each  systole  because  of  more  complete 
contraction  of  the  organ.  The  optimum  rate  of  beat,  through 
which  the  maximiun  amoimt  of  blood  is  discharged  within  a  given 
time,  is  a  rate  at  which  the  ventricle  contracts  as  soon  as  it  is  filled, 
and  in  which  the  period  of  diastasis  is  completely  eliminated.  A 
further  increase  of  rate  must  diminish  the  total  output,  because 
each  systole  supervenes  upon  an  incomplete  diastole.  Admirable 
researches  by  Thayer^"  and  ])y  Hirschfelder"  have  demonstrated  the 
extreme  probability  of  a  frequent  diastolic  closure  of  the  auriculo- 
ventricular  valves,  brought  about  by  the  reflux  of  the  inflowing 
stream.  The  view  is  advanced  that  this  closure  is  effected  with 
sufficient  energy  to  produce  an  occasional  "third  heart  sound." 

'"  On  the  Early  Diastolic  Heart  Sound  (the  so-called  Third  Pleart  Sound),  Boston  Med, 
and  Surg.  Jour.,  1908,  clviii,  713. 
M  Loc.  cit. 
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Students  of  the  venous  pulse  are  familiar  with  a  wave,  common  in 
tracings  from  somewhat  weak  hearts,  just  preceding  the  wave  made 
by  auricular  contraction.  Such  a  wave  could  probably  be  produced 
by  sudden  uplift  of  the  auriculoventricular  valves. 

Now,  with  all  these  facts  in  view,  the  imagination  is  compelled  to 
conceive  a  series  of  valve  movements  which  may  well  give  rise  to  modi- 
fication of  the  normal  first  sound  of  the  heart.  If,  for  example,  the 
heart  is  beating  near  its  optimum  rate,  the  inrush  of  blood  into  the 
ventricles  during  diastole  may  be  supposed  more  or  less  completely  to 
approximate  together  by  its  reflux  currents  the  auriculoventricular 
curtains,  much  as,  according  to  accepted  theory,  they  are  coaptated 
by  auricular  systole  at  the  end  of  the  normal  period  of  diastasis. 
But  in  the  hypothetical  case  the  auricles  contract  at  the  moment 
when  the  auriculoventricular  valves  are  l)eing  actively  urged  up- 
ward by  the  reflux  of  blood  entering  the  ventricle  during  its  diastole. 
In  such  a  mechanical  situation  the  auricular  stream  would  pre- 
sumably find  for  itself  a  place  of  least  resistance  of  relatively  small 
caliber  between  the  valve  curtains,  traversing  which  the  fluid  and 
the  valve  would  be  thrown  into  vibrations  essentially  similar  in 
origin  and  period  to  those  characteristic  of  mitral  or  tricuspid 
stenosis.  It  is  obvious,  also,  that  the  modification  of  the  first  sound 
of  the  heart  thus  produced,  while  perceptible  as  a  presystolic 
crescendo  phase,  would  rarely  be  obtrusive,  but  require  for  its 
detection  the  conscious  attention  of  the  examining  ear. 

Summary.  In  the  structurally  normal  heart,  especially  in  con- 
ditions of  circulation  excitement,  the  first  sound  frequently  begins 
with  a  crescendo  tone,  simulating  closely  the  faint  and  brief  pre- 
systolic murmur  or  acute  accent  initiating  the  first  sound  in  certain 
stages  of  organic  mitral  stenosis.  This  modification  of  the  first 
sound  may  be  pronounced  either  in  the  tricuspid  or  the  mitral  area 
or  both.  An  attempt  has  been  made  to  show  that  when  the  ven- 
tricles are  filled  at  a  certain  rate  the  reflux  of  the  blood  current 
may  be  expected  to  bring  the  auriculoventricular  valves  sufficiently 
into  approximation,  so  that  the  auricles  in  contracting  must  force  a 
channel  between  them  and  cause  vibrations  of  perceptible  intensity, 
thus  giving  rise  to  an  audible  presystolic  tone  or  murmur.^^ 

'^  After  this  article  was  in  type,  a  reference  was  found  to  a  dissertation  by  Perlis 
(Practical  Medical  Series,  1909,  i,  174),  in  which  it  is  maintained  that  a  functional  pre- 
systolic murmur  due  to  inorganic  mitral  stenosis  may  be  heard  in  certain  diseases  and 
conditions. 
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GASTRO-INTESTINAL  AUTO-INTOXICATION.' 
By  J.  Kaufmanx,  M.D., 

ATTKNDING    IMIVSK'IAN    TO    TIIK    t;KHMAN    HOSPITAL,     NKW    YORK. 

It  sooms  a  wcll-i-stahlislu'd  tact  that  products  of  intestinal  putre- 
faction, when  al)sorhe{l  without  being  properly  clianged  ordestroyed 
by  the  antitoxic  activity  of  the  intestinal  wall  and  particularly  of  the 
liver,  may  cause  systemic  disturbances.  On  the  other  hand,  it 
must  be  said  that  there  is  a  general  tendency  at  present  greatlv  to 
overestimate  the  role  which  gastro-intestinal  toxemia  plays  in  the 
development  of  certain  diseases.  The  fashion  of  the  day,  following 
the  teachings  of  the  French  school,  attributes  to  gastro-intestinal 
intoxication  various  diseases  of  the  nervous  system,  the  circulatory 
system,  the  blood,  the  muscles,  the  skin,  etc.  When,  however,  we  ex- 
amine the  arguments  which  are  given  to  prove  the  intestinal  autotoxic 
origin  of  most  of  these  diseases,  it  is  astonishing  to  find  how  very 
few  reliable  facts  gained  by  experimental  research,  by  exact  chem- 
ical investigation,  or  even  by  accurate  clinical  observation,  have  so 
far  been  advanced  to  support  this  theory  for  each  case.  While 
the  occurrence  of  gastro-intestinal  auto-intoxication  has  undoubtedly 
been  demonstrated  for  some  conditions,  the  application  of  this 
theory  to  numerous  diseases  merely  on  the  strength  of  analogy  has 
led  to  a  great  confusion  of  the  whole  question,  particularly  in  regard 
to  the  magnitude  of  the  role  which  intestinal  intoxication  plays  in 
different  diseases. 

I  have  no  intention  of  discussing  in  this  short  paper  the  different 
aspects  of  this  difficult  topic;  I  must  confine  myself  to  a  few  general 
remarks. 

Under  the  heading  of  toxemias  of  gastro-intestinal  origin  are 
commonly  included  all  intoxications  which  can  be  ascribed  to  the 
absorption  of  toxic  substances  formcnl  in  the  alimentary  canal  by 
the  action  of  digestive  ferments  or  of  Imcteria.  These  endogenous 
intestinal  intoxications  are  distinguished  from  so-called  exogenous 
intoxications,  which  are  principally  caused  by  the  taking  of  decom- 
posed food.  Together  with  this  decomposed  food,  products  of 
protein  putrefaction,  especially  of  the  ptomain  type,  are  usually 
ingested  and  thus  act  as  severe  poisons.  It  seems,  however,  that  in  a 
number  of  cases  of  apparent  ptomain  poisoning,  the  severe  symp- 
toms are  not  caused  by  the  action  of  poisons  formed  in  the  food 
before  it  was  eaten,  but  by  the  effect  of  intestinal  infection  of  this 
food  by  bacteria,  mostly  of  the  paratyphoid  type,  so  that  these  cases 
of  apparent  exogenous  auto-intoxication  are  actually  cases  of  endo- 

*  Read  at  a  meeting  of  the  New  York  Academy  of  Medicine,  Section  on  Medicine,  December 
15,  1908. 
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genous  auto-intoxicatioii.  Wliether  these  and  other  severe  patho- 
genic intcstiniil  infcction.s  lead  to  the  formation  within  the  intestinal 
canal  of  snch  bodies  as  ptomains  has  not  yet  been  definitely  proved. 
There  can  be  no  doubt,  however,  that  intestinal  infections  of  this 
kind  produce  toxic  substances  the  absorption  of  which  causes  more 
or  less  severe  systemic  disturbances,  although  as  yet  no  such  sub- 
stances have  been  isolated. 

One  meets  with  other  conditions  in  which  the  resemblance  of  the 
clinical  picture  to  that  of  ptomain  poisoning  suggests  that  they  are 
caused  by  the  action  of  intestinal  toxins.  I  refer  to  the  well-known 
attacks  of  sudden  and  uncontrollable  vomiting  with  extreme  ab- 
abdoniinal  pains  and  serious  vasomotor  disturbances,  for  which 
exogenous  intoxication  can  be  excluded  and  no  other  cause  is  found. 
These  attacks,  by  the  way,  sometimes  end  fatally.  There  is,  how- 
ever, the  possibility  that  these  are  cases  of  metabolic,  not  of  gastro- 
intestinal auto-intoxication. 

Again,  in  acute  intestinal  obstruction  some  of  the  violent  symp- 
toms are  very  probably  due  to  the  activity  of  highly  toxic  substances 
formed  in  the  alimentary  canal.  In  chronic  intestinal  obstruction 
such  symptoms  as  fever,  albuminuria,  and  severe  disturbances  of 
the  nervous  system  indicate  the  possible  action  of  enterotoxins. 
Among  the  nervous  syndromes  observed  in  cases  with  obstruction 
in  the  alimentary  canal,  I  have  to  mention  the  form  of  tetany  which 
occurs  with  gastric  ulcer  and  pyloric  stenosis.  Gastric  tetany  is 
often  pointed  out  as  one  of  the  most  striking  illustrations  of  toxemia 
caused  by  the  absorption  of  toxic  substances  from  the  dilated  stom- 
ach.    This  positive  statement  is  not  well  supported  by  facts. 

Some  years  ago  I  offered  another  possible  explanation  for  gastric 
tetany  with  pyloric  obstruction.^  I  argued  that  it  is  caused  by  an 
impoverishment  of  chlorides  in  the  system,  which  is  brought  on 
through  the  constant  loss  by  vomiting  and  lavage  of  great  quantities 
of  chloride  with  the  highly  acid  gastric  secretion.  This  theory, 
that  the  attaclcs  are  caused  by  the  loss  of  a  constituent  necessary  to 
the  intermediary  metabolism,  and  not  by  the  toxic  effect  of  a  sub- 
stance absorbed  from  the  stomach,  is  well  corroborated  by  experi- 
ments. According  to  Taylor^  tetanic  seizures  are  observed  in  dogs 
in  whom  the  duodenum  is  cut  across  and  the  ends  brought  into 
external  fistulte,  so  that  the  gastric  contents  leave  the  body  and  its 
constituents  fail  to  return  to  the  circulation  by  intestinal  resorption. 
It  is  possible  that  different  and  perhaps  more  satisfactory  explana- 
tions may  be  found  for  other  diseases,  in  which  some  features  of 
the  clinical  picture  suggest  the  effect  of  intestinal  intoxication.  I 
mention  for  such  examples,  tetany  of  children  suffering  from  diseases 

-  Gastrosuccorrhea  and  Tetanic  Attacks  Occurring  with  Chronic  Ulcer  of  the  Stomach, 
Amer.  Jour.  Med   Sci.,  April,  1904. 
'  Osier's  Modem  Medicine,  vol.  i,  p.  277. 
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of  the  digestive  tract,  also  certain  skin  eruptions,  notably  when 
occurring  with  pronounced  gastro-intcstinal  disturbances,  such  as 
VDUiiting,  (liarrhd'a,  etc. 

In  some  conditions  it  is  tlie  resenil)lance  of  tlie  s}Miptonis  to  those 
brought  on  by  the  known  efi'ect  of  poisons  which  justifies  the  assump- 
tion of  intestinal  intoxication.  In  no  disease  has  this  been  demon- 
strated with  more  clearness  than  in  cases  of  pernicious  anemia. 
The  investigations  of  Dr.  Herter^  have  greatly  added  to  our  knowl- 
edge of  the  intestinal  processes  connected  with  such  cases.  The 
fact  itself,  that  in  a  group  of  cases  of  pernicious  anemia  the  hemolytic 
substances  originate  and  are  absorbed  from  the  digestive  tract,  was 
known  for  some  time.  It  was  proved  long  ago  for  patients  who 
harbored  Bothriocephalus  latus,  but  it  was  also  recognized  in  cases 
in  which  no  such  higher  parasites  were  present.  I  may  mention  here, 
that  about  twenty  years  ago,  while  still  an  assistant  at  Kussmaul's 
clinic,  I  discussed  this  topic  in  an  article  reporting  a  case  of  perni- 
cious anemia,  caused  by  chronic  gastro-intestinal  disturbances  and 
cured  by  appropriate  treatment.^ 

In  other  conditions  which  are  usually  attributed  to  intestinal 
intoxication  the  characteristic  symptoms  are  not  such  as  to  suggest 
intestinal  intoxication  as  the  most  probable  cause  for  their  develop- 
ment. In  asthma  dyspepticum,  for  example,  the  direct  mechanical 
effect  of  the  gas-distended  abdominal  viscera,  usually  found  in  these 
cases,  and  the  eli'ect  of  nervous  reflex  action,  offer  a  much  more 
plausible  explanation.  The  fact  that  the  attacks  occur  in  connec- 
tion with  digestive  disturbances  and  disappear  with  their  improve- 
ment does  not  throw  any  light  upon  their  assumed  toxic  character. 
The  same  may  be  said  of  numerous  other  conditions  looked  upon  as 
intestinal  toxemias,  particularly  diseases  of  the  nervous  and  circu- 
latory system,  the  skin,  etc. 

It  is  true  that  digestive  disturbances  provoke  epileptic  attacks,  and 
that  the  treatment  of  such  disturbances,  especially  the  proper  care 
for  regular  evacuation  of  the  bowels,  reduces,  perhaps  more  than 
any  other  form  of  treatment,  the  number  of  attacks.  Yet  the  good 
effect  of  such  treatment  itself  is  not  sufficient  to  show  that  the  diges- 
tive disturbances  are  the  primary  cause  of  the  epileptic  condition, 
and  still  less  that  this  is  effected  by  the  action  of  toxins  of  intestinal 
origin. 

I  am  far  from  underestimating  the  importance  of  digestive  dis- 
turbances in  the  development  of  diseases  of  other  organs.  For 
some  diseases  we  have  a  rational  explanation  other  than  autotoxic 
which  makes  us  understand  the  causal  connection  between  digestive 
and  other  systemic  diseases.  In  other  conditions  this  causal  con- 
nection is  still  obscure.    The  fact  that  we  do  not  know  the  cause  does 

■*  Jour.  Biol.  Chem.,  August,  1906;   Bacterial  Infections  of  the  Digestive  Tract,  1907. 
'  Zwei  Falle  geheilter  pemicioser  Aniimie,  Berl.  klin.  Woch.,  1890,  No.  10. 


20        kaufmann:  g astro-intestinal  auto-intoxication 

not  justify  the  present  tendency  to  consider  these  diseases  as  prin- 
ci})ally  caused  by  intestinal  intoxication.  If  we  are  to  accept  this 
(li(>()rv,  we  should  be  convinced  by  the  demonstration  of  sufficient 
direct  evidence  in  each  instance.  It  should  further  be  shown 
whether  intestinal  intoxication,  when  present,  is  a  primary  or  only  a 
secondary  cause,  and  how  great  a  role  it  plays  in  the  pathogenesis 
of  each  condition. 

Before  discussing  the  direct  evidence  generally  ofYered,  it  should 
be  said  that  it  is  the  same  for  conditions  of  distinct  digestive  dis- 
turbances as  for  those  inwliicii  no  gastro-intestinal  symptoms  at  all, 
or  only  constipation,  is  present.  The  evidence  consists  principally 
of  the  appearance  in  the  urine  of  products  of  intestinal  bacterial 
disintegration.  However,  products  of  intestinal  putrefaction  are 
not  the  only  substances  accused  of  acting  as  toxins.  It  is  further 
claimed  that  products  of  digestion,  and  even  the  digestive  fluids 
themselves,  may  eventually  have  a  toxic  effect  upon  the  system, 
when  absorbed  without  being  changed  by  the  antitoxic  activity  of 
the  intestinal  wall  and  the  liver.  To  dispose  of  the  digestive  fluids 
and  the  products  of  digestion  first,  I  quote  Taylor,"  who,  in  his 
excellent  article  on  this  topic,  states  that  there  is  not  a  single  reported 
experimental  or  clinical  fact  which  is  explained  by  the  assumption 
of  the  resorption  and  non-distoxication  of  the  digestive  juices;  nor 
has  it  been  shown  that  the  products  of  normal  digestion  ever  act  as 
toxins. 

We  may  now  turn  to  the  substances  formed  by  the  action  of  bac- 
teria within  the  alimentary  tract.  The  products  of  fermentation  of 
carbohydrates,  the  acids,  are,  on  the  whole,  harmless;  increased  in 
quantity  (or  with  irritable  organs  in  moderate  amounts),  they  form  a 
local  irritant,  causing  vomiting  or  diarrhoea.  When  absorbed  they 
are  readily  oxidized  in  the  body;  it  is  possible,  however,  that  when 
formed  in  excessive  quantities  and  quickly  absorbed,  they  may  lead 
to  acid  intoxication  by  robbing  the  system  of  great  quantities  of 
alkali.  Acidosis  observed  in  infantile  enteritis  is  considered  by  some 
as  of  intestinal  origin;  others  maintain  that  acidosis  is  always  of 
metabolic  origin,  in  this  as  well  as  other  instances.  Lactic  acid, 
with  bacterial  gastric  fermentation,  seems  to  be  well  tolerated  even 
when  produced  in  large  quantities.  I  had  occasion  to  observe  for  a 
long  period  the  unusual  case  of  a  very  pronounced  non-carcinomatous 
bacterial  fermentation  of  the  stomach,  with  constant  production  of 
great  quantities  of  lactic  acid,  in  w4iich  no  symptoms  appeared  which 
pointed  to  toxemia.  Of  products  of  fat  decomposition,  cholin 
derived  from  lecithin  is  declared  a  highly  poisonous  compound,  and 
it  is  said  that  some  of  the  ill  effects  observed  after  eating  excessively 
of  such  foods  as  eggs  or  calves'  brains  may  depend  upon  the  toxic 

*  Osier's  Modem  Medicine,  i,  270. 
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action  i)f  choliii/  More  wcifjht  is  attrihutcil  to  the  j)ro(lii(t.s  of 
iiitt'stiiial  putrefaction  of  proteins,  which  are  chieHy  held  rcspon.sil)le 
for  intestinal  toxenn'a.  A  certain  amount  of  bacterial  (lisintefjration 
of  proteins  in  the  intestines  is  normal.  Normal  is  also  the  finding 
in  the  urine  of  a  certain  amount  of  those  substances  by  which  the 
de«;ree  of  intestinal  jiutrefaction  is  measured,  that  is,  the  etlu  real 
sulphates  and  indican. 

Estimation  of  the  ethereal  sulphates  is  a  more  reliable  method  of 
determininiij  the  degree  of  intestinal  putrefaction.  ]iut  since  the 
indican  reaction  is  the  only  test  available  to  the  general  practitioner, 
it  is  very  extensively  used  as  an  index  of  intestinal  protein  putre- 
faction, and  the  finding  interpreted  as  a  sign  of  auto-intoxication. 
In  discussing  the  value  of  the  indican  test,  it  should  first  be  stated 
that  with  adults  living  on  a  mixed  diet  a  positive  indican  test  is  the 
rule.  For  a  number  of  years  I  have  examined  systematically  every 
urine  of  adults  for  indican  and  the  cases  in  which  the  test  was  negative 
were  very  rare.  The  amount  varies;  it  does  not  depend  exclusively 
on  the  degree  of  intestinal  putrefaction,  but  also  on  the  degree  of  its 
absorption  and  other  factors,  so  that  there  is  no  constant  relation 
between  the  output  of  indican  and  the  degree  of  intestinal  putre- 
faction. As  a  rule,  however,  an  outspoken  excess  of  indican  points 
to  an  increased  intestinal  putrefaction  of  proteins.  The  same 
considerations  apply  to  an  increase  of  ethereal  sulphates. 

I  shall  abstain  from  discussing  the  different  conditions  which 
may  account  for  an  excessive  output  of  indican  and  of  ethereal  sul- 
phates. In  taking  an  increased  intestinal  putrefaction  as  its  prin- 
cipal cause,  I  shall  proceed  to  the  questions:  (1)  ^Yhat  information 
do  we  obtain  from  the  finding  of  increased  intestinal  putrefaction  in 
regard  to  intestinal  intoxication?  (2)  How  far  are  we  justified  in 
interpreting  excess  of  indican  in  the  urine  as  a  sign  of  intestinal 
intoxication  ?  At  present  it  is  very  difficult  to  answer  these  questions 
exactly.     We  have  only  to  consider  different  possibilities. 

Increased  intestinal  putrefactioli  may  cause  an  increase  of  the 
known  normal  products  of  putrefaction,  and  it  may  lead  to  the  forma- 
tion of  other  new  products  of  toxic  character.  It  is  often  assmned 
that  with  increased  intestinal  putrefaction  new  substances  are 
formed,  which  may  possibly  act  as  toxins.  As  long  as  such  hypo- 
thetical substances  have  not  been  demonstrated  it  is  of  questionable 
value  to  estimate  their  presence  and  quantity  by  measuring  the 
degree  of  intestinal  putrefaction  in  general.  The  mere  presence 
of  such  substances  in  the  feces  would  not  mean  anything  in  regard 
to  their  toxic  effect  upon  the  svstem,  because  they  may  be  detoxi- 
cated  after  absorption.  All  efforts,  however,  to  find  such  entero- 
toxins  in  the  urine  have  so  far  failed. 

Especially  the  determination  of  the  so-called  urotoxic  co-efficient 

">  Quoted  from  Wells,  Chemical  Pathology,  p.  480. 
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cannot  be  considered  a  reliable  method  of  diagnosticating  the 
presence  of  enterotoxins  in  the  urine,  and  still  less  of  measuring  their 
quantity.  In  regard  to  the  known  products  of  gastro-intestinal  putre- 
faction, it  nuist  be  said  that  according  to  our  present  knowledge,  only 
few  are  toxic  to  any  considerable  degree,  and  these  are  produced  in 
too  small  quantities  to  cause  any  appreciable  effect. 

Only  for  one  product,  for  hydrogen  sulphide,  has  it  been  demon- 
strated that  it  may  be  formed  and  absorbed  in  such  quantities  as  to 
cause  symj)toms  of  intoxication.  Such  cases,  first  described  by 
Senator*  as  hydrothionemia,  are  very  rare;  so  are  the  cases  described 
by  Stokvis"  as  enterogenic  cyanosis,  apparently  caused  by  the  action 
of  hydrogen  sulphide  of  intestinal  origin  on  the  blood.  These  are 
characteristic  clinical  pictures  of  intoxication,  which  may  be  ex- 
cluded from  our  general  discussion  on  the  diagnostic  value  of  the 
excessive  output  of  indican  and  the  ethereal  sulphates. 

Of  the  other  products  of  intestinal  putrefaction,  neither  indol  nor 
skatol,  nor  the  sulphurous  bodies  and  the  amino-acids,  are  toxic  to 
any  considerable  degree.  Even  an  excess  may  be  tolerated,  as  is 
shown  by  the  observations  that  some  individuals,  who  are  otherwise 
healthy  and  show  no  signs  of  intoxication,  eliminate  very  large 
quantities  of  indican  and  ethereal  sulphates.  It  has  been  claimed 
that  the  same  products  of  intestinal  putrefaction,  which  are  com- 
paratively innocuous  under  ordinary  circumstances,  may  become 
toxic  under  other  conditions,  especially  when  acting  over  a  longer 
period.  Herter,^"  for  instance,  maintains  that  in  certain  diseases  the 
liver  and  other  cells  most  concerned  in  oxidation  show  less  ability  to 
oxidize  indol  and  to  pair  it  with  sulphuric  acid,  thus  forming  indi- 
can. He  further  claims  that  free  indol  has  a  toxic  influence  upon  the 
neuromuscular  system,  and  that  this  effect  accounts  for  the  develop- 
ment of  such  diseases  as  myasthenia  gravis.  Without  discussing  the 
merits  of  this  theory,  which  has  not  yet  been  verified  by  the  demon- 
stration of  free  indol  in  the  blood  or  in  the  urine,  it  must  be  stated 
that  the  excessive  output  of  indican  observed  in  such  cases  does  not 
speak  in  favor  of  the  assumed  action  of  free  indol.  On  the  contrary, 
the  finding  of  great  quantities  of  indican  shows  that  the  pairing  of  the 
indol  has  been  very  satisfactorily  perfected.  This  and  similar  con- 
siderations make  it  clear  that  excess  of  indican  of  itself  is  not  suffi- 
cient to  diagnosticate  intestinal  toxemia.  Neither  the  indican  test 
nor  the  estimation  of  the  ethereal  sulphates  furnishes  direct  evidence 
that  substances  absorbed  from  the  alimentary  canal  act  as  toxins. 
An  excessive  output  of  these  bodies  merely  indicates  that  more  protein 
than  usual  is  undergoing  putrefaction.  This  increased  putrefaction 
may  be  innocuous.     However,  it  must  be  admitted  as  possible  that, 

8  Ueber  Schwefelwasserstoff  im  Harn,  Berl.  klin.  Woch.,  1887. 

'  Zur  Casuistik  der  autotoxischen  enterogenen  Cyanosen,  Festschr.  f.  v.  Leyden,    1902, 
p.  697. 

"•  Bacterial  Infections  of  the  Digestive  Tract,  chapter  on  Indol  and  Indicanuria,  1907. 
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under  certain  conditions,  products  of  increased  intestinal  putre- 
faction may  cause  systemic  disturbances. 

Findinif  so  far  no  direct  evidence,  we  have  to  turn  to  character- 
istic chnical  symptoms  for  an  indirect  support  of  this  theory. 

In  some  disease  we  again  find  the  only  available  support  in  the 
analogy  to  the  efi'ects  of  other  known  toxins,  for  instance,  in  neunus- 
thenia.  In  neurasthenia  we  are  familiar  with  an  increased  suscepti- 
bility to  exogenous  toxins  like  alcohol,  tobacco,  etc.  It  is  assumed 
that  a  like  increased  susceptibility  exists  for  the  toxic  effect  of  pro- 
ducts of  intestinal  putrefaction,  which  under  ordinary  circumstances 
are  well  tolerated  by  the  system.  Taking  this  for  a  correct  view,  it 
would  only  show  that  the  toxic  effect  of  intestinal  products  may 
asiiravate  the  neurasthenic  condition.  But  it  cannot  l)e  taken  as  an 
argument  for  the  claim  of  some  writers,  that  intestinal  intoxication 
is  an  important  primary  cause  of  neurasthenia.  I  agree  with  those 
who  consider  heredity,  worry,  overwork,  etc.,  as  primary  causes  of 
neurasthenia.  The  increased  susceptibility  for  toxins  forms  already 
part  of  the  neurasthenic  condition.  Since  digestive  disturbances 
are  often  a.ssociated  with  neurasthenia,  the  effect  of  increased  intes- 
tinal putrefaction  may  prove  deleterious  in  creating  a  vicious  circle. 
Similar  considerations  apply  to  the  relation  of  digestive  disturbances 
to  other  diseases  of  the  nervous  system. 

Among  the  symptoms  often  quoted  as  characteristic  of  intestinal 
intoxication  I  have  to  mention  albuminuria.  The  kidneys  are 
very  sensitive  to  poisons,  and  albuminuria  occurs  regularly  when 
poisons  are  passed  by  the  kidneys.  Since  albuminuria  is  a  frequent 
svTnptom  with  diseases  of  the  alimentary  tract,  it  seems  justified  to 
attribute  this  to  the  effect  of  passing  intestinal  toxins.  This  may  be, 
and  certainly  is,,  correct  for  some  conditions,  but  not  for  all.  From 
my  own  observations  I  have  come  to  the  conclusion  that  in  one 
distinct  group  of  digestive  disturbances  albuminuria  is  caused  by 
increased  acidity  of  the  urine,  with  and  without  uric  acid  or  oxalic 
acid  sediment.  When,  in  these  cases,  alkalies,  especially  prepara- 
tions of  magnesia,  are  administered  in  such  quantities  that  the  urine 
becomes  slightly  alkaline,  the  albumin  disappears,  to  recur  again 
with  renewed  increased  acidity.  In  one  of  my  patients  I  have  been 
able  to  verify  this  numerous  times  during  the  course  of  years.  In 
these  cases,  therefore,  albuminuria  is  not  caused  by  the  direct  action 
of  enterotoxins  on  the  kidneys,  but  by  the  effect  of  products  of  dis- 
turbed metabolism. 

This  leads  us  to  a  different  aspect  of  toxemias  connected  with 
diseases  of  the  digestive  tract.  Gastro-intestinal  disorders  often 
interfere  with  the  activitv  of  the  liver,  therebv  disturbins:  the  normal 
processes  of  metabolism.  The  manifold  results  of  disturbed  metab- 
olism, symptoms  of  uric  acid  diathesis,  the  development  of  diseases 
of  the  kidneys,  the  arteries,  the  heart,  etc.,  are  often  described  as 
caused  by  the  action  of  toxins  of  intestinal  origin.     If  by  the  term 
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gastro-intestinal  toxemia  we  mean  the  intoxication  caused  by  the 
action  of  substances  absorbed  from  the  ahnientary  canal,  then  these 
are  not  cases  of  f^'astro-intcstinal  but  of  metabolic  toxemia.  Meta- 
bolic deran^rement  may  be  instituted  by  ^astro-intestinal  disorders, 
but  it  may  liave  other  etiological  factors,  as  mental  strain  and  other 
disturbances  of  the  nervous  system. 

It  is  necessary  to  distinguish  strictly  between  gastro-intestinal 
toxemias  and  metaljolic  toxemias,  especially  at  present,  when 
Metchnikott"s  ideas  have  taken  such  a  hold  on  laity  and  profession, 
and  when  it  is  almost  taken  for  granted  that  the  so-called  antifer- 
mentative  treatment  of  digestive  disorders  is  the  most  important  and 
tile  most  cti'ectivc  way  of  dealing  with  chronic  systemic  diseases. 

Efi'ective  treatment  of  gastro-intestinal  disturbances  is  certainly 
of  great  importance  in  systemic  diseases.  But  I  doubt  very  much 
whether  this  difficult  task  can  be  accomplished  when  the  plan  of 
treatment  is  based  on  the  theory  that  the  action  of  enterotoxins  is  at 
the  bottom  of  it  all.  The  fascinating  theory  of  gastro-intestinal 
toxemia  is  in  most  instances  still  very  much  in  need  of  support  by 
objective  facts.  If  we  wish  to  gain  more  evidence  and  to  clear  up  the 
many  questions  connected  with  this  theory,  we  must  show  a  more 
critical  attitude  than  is  generally  displayed  at  present. 


ACQUIRED  CHRONIC  ACHOLURIC  JAUNDICE,   WITH  A 

BLOOD  PICTURE  AT  ONE  TIME  RESEMBLING 

THAT   OF  PERNICIOUS  ANEMIA. 

By  F.  P/xRkes  Weber,  M.A.,  M.D.,  F.R.C.R, 

SENIOR    PHTSICIAN    TO    THE     GERMAN    HOSPITAL,     LONDON,     AND    PHYSICIAN    TO    THE    MOUNT 
VERNON    HOSPITAL    FOR    DISEASES    OF    THE    CHEST,    HAMPSTEAD,    LONDON,    ENGLAND. 

The  patient,  Mrs.  L.  P.,  now  aged  thirty-eight  years,  was  admitted 
under  my  care  at  the  German  Hospital  in  January,  1908,  with  blood 
changes  characteristic  of  pernicious  anemia,  and  on  April  13,  190S, 
she  w^as  shown  at  the  Medical  Society  of  London  as  a  "Case  of 
Enlargement  of  the  Spleen  and  Liver  with  Pernicious  Anemia." 
She  was  again  shown  at  the  same  society  on  February  8,  1909. 

Up  to  the  time  of  admission  the  history  was  that  the  patient  had 
previously  been  healthy.  About  three  years  back  she  began  to  get 
paler,  and  about  a  year  later  she  had  an  attack  of  deep  jaundice 
(with  pains  in  the  right  side),  which  was  followed  by  dropsy.  After 
that  she  gradually  became  weaker  and  paler  and  short  of  breath  on 
exertion.  Menstruation  became  scanty,  and  for  a  time  there  was 
complete    amenorrhoea.     She    suffered    from    recurrent    epistaxis. 
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She  was  trouMtnl  with  coKhiess  and  mnul)iu'ss  of  the  liands  and  feet; 
soinetiim-s  she  liad  a  sensation  of  pins  and  needles  in  the  finders, 
wliieh  would  often  "go  bhie." 

In  regard  to  the  family  history  it  was  to  be  noted  that  her  mother 
had  died  of  liver  disease,  aged  fifty-two  years.  The  patient  herself 
was  a  widow,  who  had  lu'en  married  twice.  By  her  first  hnshand 
she  had  two  children,  the  first  one  horn  dead,  the  second  one  still 
living  and  healthy.  By  her  second  hnshand  (who  was  addicted  to 
aleohol)  she  had  no  children. 

After  admission  to  the  hospital  the  condition  noted  was  the  fol- 
lowing: The  skin  and  conjnnctivje  were  yellowish.  There  was  no 
pruritns  or  xanthoma.  The  legs  were  oedematous.  The  heart 
seemed  slightly  dilated,  and  there  was  a  faint  systolic  murmur, 
apparently  not  due  to  valvular  disease.  The  Hver  and  spleen  were 
both  evenly  enlarged.  The  liver  extended  two  or  three  finger 
breatlths  below  the  ribs,  and  the  spleen,  which  was  hard,  reached 
almost  to  the  anterior  superior  iliac  spine.  The  condition  of  the 
patient's  mouth  was  not  bad,  though  she  had  lost  many  of  her 
teeth.  Occasionally  there  was  slight  bleeding  from  the  gums. 
Attacks  of  epistaxis  were  frequent.  Ophthalmoscopic  examination 
(Dr.  C.  Markus)  showed  numerous  bright  red,  round,  retinal  hemor- 
rhages in  both  eyes,  chiefly  in  the  upper  halves  of  the  fundi.  The 
urine,  of  specific  gravity  1013,  contained  albumin  (1  per  mille  by 
Esbach's  tube  on  admission),  but  no  tube-casts.  A  later  note  of  the 
urine  stated  it  to  be  of  specific  gravity  about  1015,  of  deep  orange 
color,  free  from  albumin  and  sugar,  and  giving  no  Gmelin's  reaction 
for  bile  pigment,  but  containing  excess  of  urobilin.  The  feces  were 
never  acholic. 

Examination  of  the  blood  on  January  31,  1908,  gave  the  following 
result:  Hemoglobin  (by  Haldane's  method),  18  per  cent.;  red  cor- 
puscles, 900,000  in  the  cubic  millimetre;  white  corpuscles,  6000; 
color  index,  1.  From  a  preparation  of  the  same  date  Dr.  A.  E. 
Bovcott  made  the  following  dift'erential  count  of  500  white  cells: 
Lymphocytes,  45.6  per  cent;  intermediates,  4.8;  large  hyalines,  2.4; 
neutrophile  polymorphonuclears,  46;  eosinophiles,  0.8;  mast-cells, 
0.4.  During  the  count  of  500  white  cells  he  saw  no  ordinary  nor- 
moblasts, but  eight  typical  megaloblasts  (that  is  to  say,  megaloblasts 
with  cytoplasm  staining  as  in  the  typical  megaloblasts  of  pernicious 
anemia)  and  16  smaller  nucleated  red  cells  resembling  the  typical 
megaboloblats  except  in  regard  to  their  relatively  small  size.  There 
were  a  few  polychromatophilic  red  cells  and  many  punctate  baso- 
philic red  cells.  l\)ikilocytosis  (as  to  shape  and  size  of  the  red  cells) 
was  characteristic  for  pernicious  anemia.  No  myelocytes  were  seen. 
An  examination  (May,  1908)  of  the  contents  of  the  stomach  one- 
hour  after  a  test  breakfast  consisting  of  dry  bread  and  tea  showed 
the  absence  of  free  hydrochloric  acid. 

The  treatment  in  the  hospital  consisted  chiefly  of  rest  (at  first  rest 
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in  bed),  subcutaneous  injections  of  the  arsenic  preparation,  known 
as  atoxyl,  chalybeate  medicines  by  the  mouth,  and  acid  glycerin  of 
pepsin  after  meals.  The  amount  of  atoxyl  injected  was  usually 
0.1  p:ram  (that  is  to  say,  1  c.c.  of  a  10  per  cent,  solution)  twice  weekly. 
Calcium  lactate  was  occasionally  given  on  account  of  urticaria  and 
subcutaneous  hemorrhages.  For  about  a  week  in  September 
inunction  of  the  splenic  region  with  an  ointment  of  the  biniodide  of 
mercury  was  tried,  but  with  no  definite  result.  The  atoxyl  treat- 
ment was  commenced  very  soon  after  the  patient's  admission  in 
Jamiary,  190S.  It  was  continued  with  intervals  till  July  21,  1908, 
and  then  discontiiiued. 

The  patient  has  been  over  a  year  in  the  hospital.  Progress  was  for 
a  long  time  very  slow  and  rather  unsatisfactory,  but  decided  improve- 
ment was  observed  in  November,  1908,  and  has  continued  since  then. 
The  patient  now  feels  and  looks  almost  quite  well.  She  has  long 
been  allowed  to  get  up.  She  is  free  from  jaundice,  fever,  and  oedema 
and  has  gained  considerably  in  body  weight  (133^  pounds  in  Febru- 
ary, 1909,  as  compared  with  1181  pounds  in  February,  1908).  The 
blood  shows  only  slight  anemia.  The  heart  is  not  dilated,  and 
shows  nothing  abnormal  except  a  very  slight  systolic  murmur  best 
heard  in  the  pulmonary  area.  The  pulse  frequency  is  82  to  96  in  the 
minute.  The  brachial  systolic  blood  pressure  is  100  mm.  Hg.  The 
spleen  can  only  just  be  felt.  The  edge  of  the  liver  cannot  be  felt, 
though  the  organ  is  still  probably  somewhat  enlarged.  The  retinae 
are  free  from  hemorrhages,  but  the  patient  continues  to  suffer  from 
attacks  of  epistaxis  at  short  intervals.  Menstruation  has  recently 
recommenced,  after  a  prolonged  period  of  amenorrhoea.  The 
stomach  contents  after  a  test  meal  show  the  presence  of  free  hydro- 
chloric acid.  There  is  no  excess  of  urobilin  in  the  urine  and  the 
blood  serum  (kindly  examined  by  Dr.  Leonard  Dudgeon  on  Novem- 
ber 25,  1908)  is  fiee  from  bile  pigment. 

Several  features  of  the  patients'  illness  require  special  mention 
and  consideration. 

Abdominal  Pain.  At  various  times  the  patient  has  complained 
of  pain  or  tenderness  in  the  upper  part  of  the  abdomen,  sometimes 
in  the  region  of  the  liver,  sometimes  associated  with  fever.  An 
attack  about  the  middle  of  August,  1908,  was  associated  with  vomiting 
and  temporary  increase  of  the  icteric  tinge;  a  short  attack  in 
December  was  accompanied  by  a  sudden  rise  of  temperature  to 
103°  F. 

Jaundice.  While  under  observation  the  patient  was  never  deeply 
jaundiced,  but  the  conjunctivae  for  a  long  while  were  distinctly 
yellow.  With  the  improvement  in  the  general  condition  in  Novem- 
ber the  jaundice  entirely  disappeared,  and  has  not  reappeared  since. 
With  a  single  doubtful  exception  (during  a  temporary  exacerbation 
of  the  jaundice),  bile  pigment  was  never  present  in  the  urine;  the 
feces  were  never  acholic. 
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Temperature.  At  first  there  were  reeurrent  periods  of  moderate 
fever,  hut  since  Septemher  there  has  been  hardly  any.  The  last 
occasion  on  which  any  fever  occurred  was  on  Dccenilx-r  13,  when 
a  teniperatiu'e  of  103°  F.  was  noted  in  association  with  abdominal 
pain. 

Retinal  and  Other  Hemorrhages.  The  retinal  hemorrhages 
noted  by  Dr.  C.  Markus  were  peripheral  in  distribution,  and 
chiefly  in  tlic  riuht  eye.  They  temporarily  disappeared  in  the  early 
part  of  April,  1908,  but  were  noted  again  at  the  end  of  the  month 
and  in  August  and  September.  There  are  none  to  be  seen  at  pres- 
ent. Recurrent  attacks  of  epistaxis  have  been  a  feature  through- 
out the  illness.  -I'hey  still  occur  at  short  intervals,  but  for  several 
months  she  has  had  no  bleeding  from  the  gums.  In  addition  to  these 
hemorrhages  several  bluish  bruise-like  subcutaneous  hemorrhagic 
patches  were  observed  during  August  and  September,  1908.  They 
were  nearly  all  on  the  limbs.  It  is  a  question  whether  these  various 
hemorrhages,  as  well  as  an  urticarial  tendency  noted  in  February 
and  March,  1908,  might  not  be  connected  with  diminished  coagula- 
bility of  the  blood,  or  increased  tendency  to  hemolysis  (see  later  on). 

Condition  of  the  Blood.  On  May  19, 1908,  the  number  of  red  cells 
in  the  cubic  millimetre  of  blood  had  risen  from  900,000  (on  admis- 
sion) to  2,000,000,  and  the  hemoglobin  from  18  per  cent,  to  35  per 
cent.,  but  this  improvement  was  hardly  maintained.  On  July  4  the 
red  cells  were  only  1,550,000,  and  the  examination  of  blood  films 
still  showed  the  presence  of  typical  megaloblasts.  On  August  15 
another  blood  count  was  made.  The  red  cells  were  then  1,300,000 
and  the  white  cells  8200  in  the  cubic  millimetre.  Dr.  Boycott  kindly 
forwarded  the  following  differential  count  of  500  white  cells:  Lym- 
phocytes, 51.2  per  cent.;  intermediates,  9.6;  large  hyalines,  1.2;  neu- 
trophile  polymorphonuclears,  37.6;  eosinophiles,  0.4;  mast-cells,  0. 
He  likewise  reported  that  one  neutrophile  myelocyte  and  two  nucle- 
ated red  cells  (small  type  with  polychromatophilic  cytoplasm)  were 
found.  The  red  cells  showed  moderate  poikilocytosis  and  varia- 
tion in  size,  but  there  were  extremely  few  that  were  too  big.  The 
blood  picture  was  certainly  no  longer  that  of  pernicious  anemia. 
By  December  8  the  number  of  red  cells  had  risen  to  3,277,000  in 
the  cubic  millimetre,  and  the  hemoglobin  was  estimated  by  Haldane's 
method  at  70  per  cent.;  nothing  much  abnormal  could  be  made 
out  by  microscopic  examination.  On  December  21  the  red  cells 
numbered  4,123,000,  and  the  white  cells  6250;  hemoglobin,  74  per 
cent.  Dr.  Boycott,  who  again  kindly  examined  blood  films,  found 
nothing  abnormal  in  the  red  and  white  cells.  His  differential  count 
of  white  cells  then  gave  lymphocytes,  26.6  per  cent.;  intermediates, 
2.2;  large  hyalines,  2;  neutrophile  polymorphonuclears,  68.4; 
eosinophiles,  0.8;  mast-cells,  0. 

It  is  interesting  to  note  the  increase  in  blood-viscosity  accompany- 
ing the  increase  in  the  number  of  corpuscles.     On  February  23, 
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doubtless  by  reason  of  the  corpuscular  deficiency,  the  viscosity 
was  very  low;  by  Detennaiiii's  clinical  viscosimeter  at  20°  C.  it  was 
found  to  be  only  2.G  times  tliat  of  water  at  the  same  temperature. 
Estimated  in  the  same  way,  on  January  20,  1909,  it  was  found  to  be 
4  times  that  of  water. 

Owing  to  the  hemorrhagic  tendency  manifested  in  the  patient,  her 
blood  coagnlal)ility  was  repeatedly  estimated  by  Sir  A.  E.  Wright's 
coagulomcter.  The  coagulation  time  varied  on  different  occasions 
between  ten  minutes  and  fifteen  minutes  twelve  seconds. 

As  it  was  supposed  that  excessive  hemolysis  might  be  the  cause 
of  the  patient's  acholuric  jaundice  ("acquired  hemolytic  jaundice" 
of  A.  Chauffard,  F.  Widal,  Abrami,  Brul^,  etc.),  the  resistance  of 
the  red  cells  to  hemolysis  was  repeatedly  tested  by  Ribierre's  method.^ 
It  was  found  that  hemolysis  usually  occurred  when  a  few  drops  of 
the  patient's  blood  diluted  with  normal  salt  solution  were  added  to 
a  sohition  of  between  0.4(3  and  0.44  parts  per  cent,  of  .sodium  chloride 
in  distilled  water.  On  one  occasion  it  occurred  still  more  readily 
(between  0.48  and  0.46),  but  lately  the  resistance  of  the  red  cells 
has  apparently  somewhat  increased,  for  it  now  takes  a  solution  of 
between  0.44  and  0.42  parts  per  cent,  of  sodium  chloride  in  distilled 
water  to  produce  hemolysis.  The  fragility,  therefore,  of  the  red 
cells,  though  rather  high,  appears  not  to  be  very  greatly  in  excess 
of  the  normal.  The  hemolysis  was  not,  however,  examined  by  the 
method  of  adding  the  patient's  red  cells  deprived  of  their  plasma  to 
the  various  solutions. 

Dr.  Leonard  Dudgeon  very  kindly  made  some  further  investiga- 
tions with  the  patient's  blood  on  November  25,  1908,  when  her 
general  condition  was  rapidly  improving.  From  her  blood  he 
separated  samples  of  her  blood  serum  and  of  her  red  cells.  He  found 
that  her  serum  had  no  hemolytic  action  on  the  red  cells  obtained  from 
a  normal  (^healthy)  person  or  on  her  own  red  cells  (that  is,  her  serum 
possessed  no  autohemolytic  action);  neither  did  the  blood  serum 
from  a  normal  person  exert  any  hemolytic  action  on  the  patient's 
red  cells.  Furthermore,  no  hemagglutinative  action  was  observed 
(by  the  methods  employed  by  Dudgeon)  on  adding  the  patient's 
blood  serum  to  a  normal  person's  red  cells,  the  patient's  red  cells 
to  a  normal  person's  serum,  or  the  patient's  serum  to  her  own  red 
cells.^     No  hemophagocytosis  was  observed. 

On  the  whole,  the  present  case  seems  to  fit  in  best  with  the  cases 
described    by  various   authors   on  the    Continent  as  examples  of 

1  I  am  greatlyi  indebted  to  Dr.  Chapuis,  one  of  the  house  physicians  at  the  hospital,  for 
much  assistance  in  the  cHnical  examination  of  the  case,  especially  in  regard  to  the  hemo- 
lysis examinations,  and  to  Dr.  Trendelenburg,  who  replaced    Dr.  Chapuis  for  a  short  time. 

*  For  Dr.  Dudgeon's  methods  see  liis  preliminary  report  "On  the  Presence  of  Hem- 
agglutinins, Hemopsonins,  and  Hemolysins  in  the  Blood  Obtained  from  Infectious  and 
Non-infectious  Diseases  in  Man,"  Proceedings  of  the  Royal  Society,  London,  1908,  Series 
B,  vol.  I.Kxx,  p.  531. 
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" Acqiiircil  Cliroiiic  Aflioliiric  Jauiidicc  wiUi  Splcnoiiu'f^aly  and 
Anemia. "  The  present  ease  confirms  Clianflard's  opinion  (as  cited 
by  Rolleston)  that  accpiired  cases  of  splenome<:;ahc  jaundice  show 
more  anemia  and  less  jaundice  than  tlie  conifcnital  cases.'  The 
remarkahle  feature  of  the  case  was  the  severity  of  the  anemia  which 
was  at  first  accompanied  by  a  myeloid  (hemopoietic)  reaction  of  the 
megaloblastic  type,  as  in  typical  cases  of  pernicious  anemia.  It  is 
not  certain  in  the  present  case  that  the  anemia  was  really  hemolytic 
in  orii;in,  although  the  resistance  of  the  patient's  red  l^lood  cells  to 
hemolysis  was  decidedly  less  than  that  noted  in  various  healthy 
persons  (controls)  with  whose  blood  hers  was  repeatedly  compared. 

Postmortem  examinations  have  shown  that  some  cases  of  acquired 
chronic  acholuric  jaundice  are  com])licated  by  cholelithiasis.  In  the 
present  case,  indeed,  the  abdominal  pains  gave  rise  to  a  suspicion  of 
gallstone  trouble,  while  the  recurrent  attacks  of  epistaxis  suggested 
the  association  of  hepatic  cirrhosis.  The  possibility  of  cholelithiasis 
.secondary  to  chronic  infection  of  the  bile  passages  with  typhoid 
bacilli  was  likewise  considered,  but  the  patient  says  she  has  never 
had  typhoid  fever,  and  her  feces  have  been  bacteriologically  exam- 
ined for  typhoid  bacilli  with  a  negative  result;  moreover,  Widal's 
reaction  was  twice  tried,  and  on  both  occasions  the  result  was  nega- 
tive. 

The  great  improvement  that  has  taken  place  in  the  patient's  condi- 
tion is  very  satisfactory,  but  this  result  cannot  with  certainty  be 
attributed  to  the  atoxyl  treatment,  as  the  period  of  the  most  decided 
improvement  commenced  a  considerable  time  after  the  atoxyl 
treatment  had  been  concluded.  The  main  improvement  appeared 
almost  sudden  enough  to  be  termed  a  "crisis,"  but  it  was  not 
accompanied  by  the  blood  changes  (especially  the  large  proportion 
of  erythroblasts,  some  of  them  in  stages  of  mitotic  division) 
characteristic  of  typical  "blood  crises"  in  various  forms  of  chronic 
anemia;  that  is  to  say,  unless  a  true  blood  crisis  of  the  kind  com- 
menced and  ended  during  a  specially  long  interval  between  two 
blood  examinations. 

'  I  have,  however,  satisfied  myself  that  patients  with  congenital  splenomegalic  acholuric 
jaundice  may  sometimes  (for  a  time  at  least)  completely  lose  their  icteric  tinge.  In  other 
words,  the  jaundice  may  disappear  and  leave  a  condition  of  splenomegalic  anemia  only. 
Moreover,  in  the  same  family  one  child  may  suffer  from  congenital  si)lenomegalic  acholuric  . 
jaundice,  whilst  another  cliild  may  suffer  from  chronic  splenomegalic  anemia  without  any 
manifest  jaundice,  though  the  blood  picture  be  the  same  in  both  children.  Evidently,  in 
such  instances  the  splenomegalic  anemia  is  the  same  disease,  whether  it  be  accompanied 
by  visible  jaundice  or  not. 


vou  138,  NO.  1.— JULY,  1909. 
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THE   MEANS  BY  WHICH  INFECTIOUS  DISEASES   ARE 
TRANSMITTED. 

By  Alvau  H.  Doty,  M.D., 

•  HEALTH    OFFICEIl     OF    THE    PORT    OF    NEW    YORK. 

The  belief  that  infectious  diseases  are  commonly  transmitted 
through  the  medium  of  clothing,  baggage,  cargoes  of  vessels,  rags, 
money,  etc.,  constitutes  what  is  known  as  the  fomites  theory.  This 
has  been  so  universally  accepted  that  even  the  most  reliable  and 
satisfactory  proof  which  may  be  presented  in  opposition  to  it,  is 
reluctantly  admitted.  The  fomites  theory  in  some  form  has  existed 
from  the  earliest  times,  and  therefore  it  could  not  have  been  sug- 
gested as  the  result  of  careful  scientific  investigation.  Since  the 
publication  of  the  bacteriological  researches  of  Pasteur  and  Koch 
about  bSSO,  practical  sanitarians  who  have  given  this  subject  close 
and  careful  obserxation  have  been  slowly  but  surely  securing  indis- 
putable evidence  that  the  material  or  articles  above  referred  to 
transmit  disease  only  in  rare  instances.  The  fomites  theory  is 
plausible,  and  also  very  popular,  for  when  it  is  accepted  as  an  ex- 
planation of  an  outbreak  of  infectious  disease  in  a  community,  a 
thorough  and  extended  inspection  to  detect  the  presence  of  other 
cases,  which  necessarily  involves  considerable  time  and  trouble,  is  not 
urgently  called  for.  Less  than  ten  years  ago  a  statement  that  yellow 
fever  was  not  transmitted  by  fomites  would  have  been  promptly 
rejected,  and  would  have  found  but  few  if  any  supporters,  because 
the  evidence  presented  as  proof  that  clothing,  etc.,  transmitted  this 
disease  was  believed  to  be  conclusive.  We  now  know  that  yellow 
fever  is  transmitted  only  by  the  mosquito,  and  that  clothing,  bed- 
ding, and  even  the  discharges  of  the  patient  do  not  act  as  a 
medium  of  infection  and  are  perfectly  harmless.  It  has  also  been 
proved  that  the  mosquito  is  the  only  medium  of  infection  in  malaria; 
however,  until  recently  the  theory  prevailed  that  this  disease  was 
transmitted  by  miasma,  or  poisonous  emanations  from  swamps. 
Furthermore,  it  was  believed  that  plague  was  commonly  transmitted 
by  fomites;  now  satisfactory  proof  has  been  presented  to  show  that 
this  disease  is  communicated  by  the  rat,  through  the  medium  of  the 
fleas  which  infest  them,  and  that  fomites  have  but  little  if  anything 
to  do  with  the  extension  of  the  disease.  Thus  are  rejected  theories 
regarding  the  transmission  of  infectious  diseases,  w^hich  have  not 
been  subjected  to  careful  study,  or  supported  by  scientific  and  prac- 
tical evidence. 

AVhile  many  are  willing  to  change  their  \'iews  regarding  the 
means  by  which  yellow  fever  and  some  other  diseases  are  trans- 
mitted, they  still  claim  that  clothing,  rags,  etc.,  constitute  an  active 
agent  in  the  transmission  of  smallpox,  t_)^hus  fever,  measles,  and 
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scarlet  fever,  aUh()ii(!;li  there  is  .an  al)nn(laiie(>  of  reliable  evideiiee  to 
show  that  this  is  not  true,  I  may  cite  an  instance  that  occurred  in 
mv  own  experience,  which  presented  an  unusual  opportunity  to 
study  this  subject.  Durin<>;  the  fall  of  1S92,  an  outbreak  of  two  of 
the  most  infectious  diseases  with  which  we  have  to  deal,  that  is,  small- 
pox ami  typhus  fever,  occurred  in  New  York  City  and  continued 
during  the  following  spring  (1893),  involving  842  cases  of  smallpox 
and  714  cases  of  typhus  fever,  almost  all  of  which  were  removed 
from  tenement  and  lodging-house  districts.  The  Bureau  of  Con- 
tagious Diseases  of  the  l)ej)artment  of  Health  then  consisted  of 
about  80  persons,  including  diagnosticians,  medical  inspectors,  dis- 
infectors,  ambulance  drivers,  etc.,  who  were  more  or  less  constantly 
in  close  antl  prolonged  contact  with  the  cases  in  overcrowded  and 
ill-ventilated  apartments.  These  men  wore  no  gowns  and  were 
]>rotected  in  no  other  way.  They  w^nt  frequently  and  freely  to  and 
from  their  homes;  but  during  the  entire  period  not  a  case  of  small- 
pox or  typhus  fever  was  transmitted  to  members  of  their  families  or 
their  friends.  Such  evidence  as  this  deserves  the  most  serious  con- 
sideration and  points  to  but  one  thing,  that  the  clothing  and  effects, 
particularly  of  well  persons,  is  a  very  uncommon  means  of  trans- 
mitting disease.  We  find  statements  that  smallpox  infection  is 
carried  through  the  air  to  a  distance  of  half  a  mile  or  more;  that 
clothing  which  has  been  laid  away  for  years  may  act  as  a  medium 
of  infection  when  exposed,  and  that  persons  have  become  infected 
in  rooms  which,  months  previously,  had  been  carefully  disinfected. 
Such  statements  as  these,  in  view  of  the  knowledge  we  now  possess, 
are  accepted  by  practical  sanitarians  with  a  great  deal  of  skepticism. 
Coincidences  are  chiefly  responsible  for  the  apparent  proof  of  these 
statements,  and  I  have  many  times,  by  continued  investigation, 
proved  this  to  be  the  case.  It  is  true  that  the  specific  organisms  of 
typhus  fever,  measles,  scarlet  fever,  and  some  infectious  diseases 
have  not  yet  been  identified.  Still  we  are  justified  from  our  knowl- 
edge of  known  specific  organisms  to  decide  approximately  the  power 
of  resistance,  etc.,  of  the  unknown  ones;  besides,  we  have  no  good 
reason  to  assume  that  in  the  diseases  just  referred  to  the  specific 
organisms  are  any  longer  lived  or  resisting  than  those  which  have 
already  been  identified. 

During  the  outbreak  of  smallpox  and  typhus  fever  in  New  York 
City  in  1892-93,  to  which  I  have  already  referred,  the  most  careful 
and  painstaking  investigation  was  made  in  connection  with  every 
case  brought  to  the  notice  of  the  Board  of  Health.  As  a  result 
satisfactory  evidence  was  constantly  being  presented  to  show  that 
these  diseases  w^ere  transmitted  by  personal  contact,  and  not  by  the 
clothing  and  effects  of  well  persons.  I  remember  distinctly  one 
instance  in  which  it  appeared  that  the  fomites  theory  only  could 
satisfactorily  explain  the  appearance  of  a  case  of  typhus  fever,  and 
the  sequel  showed  what  a  careful  investigation  will  usually  prove. 
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A  case  of  typhus  fever  occurred  in  the  lower  and  east  side  of  the 
city,  which  at  first  was  not  correctly  diagnosticated  or  reported  to  the 
Department  of  Health.  Among  those  who  visited  the  patient  was 
a  married  woman  living  in  the  upper  part  of  the  city  on  the  west 
side.  At  the  time  of  her  visit  she  took  with  her  a  friend,  a  woman 
from  Philadelphia.  Her  husband  did  not  accompany  her,  nor  did 
he  at  any  time  visit  the  case.  About  ten  days  after  the  visit  the 
married  woman  was  taken  ill  with  typhus  fever.  A  day  or  so  sub- 
sequent to  this  the  husband  was  also  taken  ill  with  typhus  fever. 
This  seemed  to  be  reasonable  evidence  that  the  latter  was  infected 
through  the  medium  of  the  clothing  of  his  wife  or  her  friend,  who 
remained  well.  If  the  fomites  theory  had  prevailed,  this  history 
would  have  constituted  sufficient  evidence  as  to  the  manner  in 
which  the  disease  was  transmitted,  further  investigation  would  have 
been  discontinued,  and  the  case  would  have  been  referred  to  as 
satisfactory  proof  that  clothing  transmits  disease.  However,  this 
view  was  not  taken,  and  the  names  and  addresses  of  the  man's 
relatives  and  friends,  and  the  places  visited  by  him,  were  carefully 
obtained  and  a  thorough  investigation  made.  This  showed  that 
the  husband  was  in  the  habit  of  spending  a  large  part  of  his  time 
in  one  of  the  low  saloons  on  the  extreme  west  side  of  the  city,  and 
had  been  a  constant  companion  of  a  group  of  men  in  this  place, 
two  of  whom  had  been  removed  some  time  previously  to  the 
hospital  with  typhus  fever.  Although  the  period  of  invasion  of 
typhus  fever  is  short  and  persons  affected  with  this  disease  as  a  rule 
promptly  succumb,  there  were  cases  during  this  outbreak  removed 
from  lodging  houses,  cheap  saloons,  etc.,  who  had  been  sick  for  a 
day  or  so  without  the  disease  having  been  detected,  or  the  patient 
seeking  relief,  and  there  is  no  reasonable  doubt  that  the  man 
referred  to  contracted  the  disease  through  this  source,  particularly 
as  it  is  well  known  that  typhus  fever  is  more  easily  transmitted  in 
close  and  badly  ventilated  apartments.  This  may  illustrate  one  of 
the  coincidences  that  not  infrequently  occurs;  in  the  absence  of  a 
careful  investigation  it  lends  valuable  support  to  the  fomites  theory, 
and,  if  accepted,  discourages  thorough  investigation  to  discover  the 
real  cause  of  outbreaks  of  infectious  disease,  and  in  this  way  aids  in 
their  extension. 

It  is  also  a  common  belief  that  rags  and  money  are  usual  agents 
in  the  transmission  of  disease,  and  it  is  also  believed  that  certain 
infectious  diseases,  such  as  measles,  scarlet  fever,  and  diphtheria,  are 
greatly  increased  at  the  opening  of  the  school  term,  because  infection 
is  transmitted  to  others  by  the  clothing  of  well  children  in  whose 
families  some  form  of  infectious  disease  exists.  Considerable  litera- 
ture is  presented  in  support  of  these  theories. 

During  the  past  few  years  municipal  health  officials,  particularly 
those  in  the  larger  cities,  have  had  ample  opportunity  to  investigate 
the  means  by  which  infectious  diseases  are  transmitted  in  schools. 
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School  corps  have  I)ccii  ajuxxiilcil,  consisliii;^'  of  iiicdiciil  inspectors 
whose  thities  recjuire  them  earel'iilly  and  fretjueiitly  to  inspect  eaeli 
child  in  the  public  schools.  The  work  1ms  presented  some  rather 
astonishiiii;  and  particularly  satisfactory  results;  children  are  con- 
stantly hein^f  found  in  (he  schools  aj)paren(ly  well,  hut  who  are  in 
the  active  sta^'e  of  infectious  disease  in  u  mild  or  unrecoirnized  form, 
or  are  in  the  convalescent  staij;e.  In  schools  where  the  secretions 
from  the  throat  and  nose  are  subjected  to  a  bacteriological  examina- 
tion, many  children  are  found  to  have  diphtheria  bacilli,  but  with- 
out visil)le  evidence  of  the  disease;  and  what  is  believed  to  be  an 
ordinary  sore  throat  is  fre(|uent!y  proved  to  be  scarlet  fever,  with  the 
accompanying  desquamation.  Besides  children  apparently  affected 
with  simple  coryza  are  often  found  to  have  measles.  The-se  results 
are  constantly  being  presented  wherever  this  careful  investigation  is 
in  operation,  and  offers  a  .sane  and  practical  explanation  of  the 
spread  of  infectious  disea.se  in  these  institutions. 

The  belief  that  rags  u.sed  for  commercial  purposes,  particularly 
those  which  are  soiled,  transmit  disease  is  a  favorite  theory,  and  is 
apparently  reasonable,  as  rags  come  from  all  parts  of  the  world — 
frequently  from  areas  wheie  infectious  diseases  are  known  to  exist. 
It  is  often  reported,  and  alleged  satisfactory  evidence  produced  to 
show,  that  infectious  diseases  occur  in  paper  warehouses  as  the  result 
of  this  means  of  infection.  I  have  given  this  part  of  the  .subject  long 
and  careful  investigation,  and  have  yet  to  find  conclusive  or  .satis- 
factory evidence  that  either  domestic  or  foreign  rags  act  as  a  medium 
of  infection.  In  addition  to  my  researches  in  this  country,  I  per- 
.sonally  investigated  this  subject  in  Egypt  at  the  rag  depots  at 
Alexandria.  Egyptian  rags  consist  principally  of  the  worn-out  gar- 
ments of  the  natives,  which  consist  of  one  piece  similar  to  an  ordi- 
nary night-gown,  and  is  usually  worn  directly  against  the  skin. 
Therefore,  as  smallpox,  or  .some  other  infectious  disease,  is  almo.st 
always  present  in  Egypt,  it  is  fair  to  assume  that  the  rags  there 
would  be  a  good  test  as  to  the  possibility  of  this  material  acting  as  a 
means  of  infection.  The  carefully  prepared  statistics  furnished  me 
by  the  English  .sanitary  authorities,  who  are  in  charge  of  this  work 
in  Egypt,  showed  not  the  .slightest  evidence  that  the  men,  women 
and  children  who  were  constantly  in  contact  with  these  rags  in  the 
sorting  room  were  more  prone  to  infectious  disease  than  those 
following  other  pursuits.  It  has  been  suggested  by  those  who 
believe  in  the  fomites  theory,  that  probably  foreign  rags  do  not 
transmit  disea.se  because  a  long  period  occurs  l)etween  their  c-ollec- 
tion  and  the  time  that  they  are  used  in  the  manufacture  of  paper 
here.  My  investigation  in  Egypt  related  to  domestic  rags  which  had 
recently  been  collected,  although  when  they  reach  this  country  they 
become  foreign  rags. 

Paper  money  is  also  regarded  as  an  ordinary  medium  of  infection. 
Fortunately,  in  this  instance,  it  is  not  very  difficult  to  reach  a  scien- 
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tific  and  practical  conclusion  in  regard  to  the  danger  from  this 
source,  as  it  is  only  ne«>ssarv  airefully  to  im-estigate  the  subject  in 
connection  with  the  employes  of  K*»nks  and  other  places  where 
money  is  constantly  being  handled.  Such  an  examination  will  show- 
that  these  persons  do  not  have  infectious  diseases  any  ofteiier  than 
anvone  else.  The  most  effective  test  may  be  found  in  the  statistics 
of  the  Treasury  Department  at  Washington,  in  relation  to  which  I 
have  already  wnferred  with  the  United"  States  Treasurer.  It  will 
be  shown  that  although  many  clerks  are  constantly  handling  and 
rehandling  enormous  quantities  of  old  and  filthy  money,  there  is  no 
proof  tha^  this  article  is  a  medium  of  infection.  If  an  employee  of  a 
rag  house  or  a  bank  becomes  ill  with  an  infectious  disease,  it  is 
usually  heralded  as  proof  that  these  articles  transmit  infection:  as 
a  matter  of  fact,  this  is  not  scientific  pnx)f.  In  the  consideration 
of  this  subject,  it  seems  to  be  almost  entirely  forgotten  that  persons 
who  work  among  rags  or  in  banks  are  subject  to  the  same  outside 
exposure  and  danger  of  infection  that  others  are,  and  the  fact  that 
thev  are  ill  with  one  of  these  diseases  may  be  superficial,  but  not 
scientific,  evidence  that  money  or  rags  transmit  disease.  This  would 
be  indicated  if  proper  proof  were  presented  to  show  that  those  who 
handle  rags  or  money  contract  infectious  diseases  oftener  than 
others.  Exhaustive  investigation  proves  that  this  is  not  the  case. 
If  rags  and  money  transmitted  disease,  the  evidence  of  it  would  be 
forced  upon  us — ^we  would  not  have  to  look  for  it. 

In  coimection  with  this,  I  may  add  that  a  careful  bacteriological 
investigation  made  by  Mr.  Warren  W.  Hilditch,  at  the  Shefiield 
Laboratory  of  Bacteriology  and  Hygiene  at  Yale  University,  regard- 
ing paper  money  as  a  medium  of  infection,*  goes  a  long  way  to  con- 
firm the  statement  which  I  have  many  times  publicly  made  regarding 
this  subject.  Mr.  Hilditch's  article  concludes  as  follows:  "From  the 
observation  that  I  have  made  it  would  seem  that  the  bacteria  present 
on  paper  money  are  non-virulent,  and  that  the  form  most  present  are 
the  air  forms.  .  .  .  One  conclusion  that  may  be  drawn  after  a 
careful  study  of  this  subject  is  that  money  constitutes  an  unimpor- 
tant factor  in  the  transmission  of  disease.     .     .     ."' 

Practically,  it  Ls  only  the  plausibility-  of  the  fomites  theory  that 
.supports  the  belief  that  cargoes  of  vessels  transmit  disease,  because 
there  is  no  satisfactory  or  reasonable  proof  of  it.  Fears  are  some- 
times expressed  that  old  rugs,  etc.,  from  the  East  and  other  sections 
where  infectious  diseases  are  more  or  less  constantly  present  may 
act  as  a  mediiun  of  infection.  The  danger  of  this  exists  almost 
entirely  in  the  minds  of  those  who  present  these  theories.  The  dis- 
eases in  the  Orient  which  are  to  be  feared  are  principally  cholera 
and  plague.  Old  rugs  and  curios  are  coastantly  being  brought 
from  that  part  of  the  world  to  New  York — still  these  diseases  do 
not  appear  as  a  result  of  the  exposure  of  these  articles. 

>  Popular  Science  iloathly.  Aagtut,  1908. 
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At  the  New  York  Quarantine  Station  cargoes  of  vessels  are  not 
disturbed  even  when  infectious  chscases  are  found  on  board,  and 
not  the  sHt^htcst  evidence  has  l)een  presented  to  sliow  that  this 
poHcy  has  in  any  way  contributed  to  tlicir  extension.  On  the  other 
hand,  it  reheves  commerce  of  an  enormous  expense  ami  great  delay, 
which  the  treatment  or  disinfection  of  a  vessel's  cargo  would  involve. 
What  lias  been  said  relative  to  cargoes  of  vessels  may  also  be 
applietl  to  baggage,  etc. 

Curiously  enough,  the  concern  with  which  some  regard  clothing, 
rags,  etc.,  as  a  means  of  infection  does  not  extend  to  a  consideration  of 
the  real  danger  of  discharges  from  the  respiratory  and  alimentary  tract 
of  persons  ill  with  certain  infectious  diseases.  No  one  douljts  that 
the  stools  of  typhoid  fever  patients  transmit  this  disease;  still,  they  are 
carelessly  handlal  in  the  sick  room.  The  means  which  are  usually 
taken  to  render  them  harmless  consist  in  the  addition  of  a  liquid 
disinfectant  which  may  or  may  not  be  left  for  a  short  time  in  con- 
tact with  the  mass,  the  mixture  afterward  being  thrown  into  the 
water-closet  or  privT  vault.  Discharges  from  die  respiratory  tract 
are  often  treated  in  practically  the  same  way.  Experiments  made 
at  the  New  York  Quarantine  Laboratory  show  that  disinfecting 
solutions,  such  as  chloride  of  lime,  carbolic  acid,  etc.,  do  not  disin- 
fect when  used  in  the  manner  above  described.  The  experiments 
consisted  in  treating  fecal  matter  in  receptacles  with  the  agents 
above  referred  to.  It  was  found  that  at  the  end  of  twenty-four 
hours  only  the  most  superficial  part  of  the  mass  was  affected. 
Similar  experiments  conducted  by  Dr.  William  H.  Park,  of  the 
Department  of  Health  of  the  City  of  New  York,  produced  practi- 
cally the  same  result.  This  would  indicate  clearly  enough  that  dis 
infecting  solutions  added  to  discharges  are  of  no  value  unless  they 
are  thoroughly  incorporated  with  every  portion  of  the  mass  to  an 
extent  which  would  be  hardly  practical  to  carry  out,  and  I  am  quite 
sure  that  no  nurse  or  other  attendant  upon  the  sick  would  take  the 
time  to  do  it.  Therefore,  infected  stools  under  the  ordinary  treat- 
ment are  not  disinfected,  and  remain  a  medium  of  infection.  Dis- 
charges from  the  respiratory  tract  are  also  frequently  dropped  into 
receptacles  containing  disinfecting  solutions  or  powders,  for  the 
purpose  of  destroying  the  specific  organism  which  they  contain.  As 
mucus  is  particularly  tenacious  and  resisting,  it  is  very  doubtful  if 
the  disinfectant,  with  which  this  comes  in  contact,  ever  properly 
fulfils  the  requirement. 

It  is  generally  believed  that  privy  vaults  may  be  disinfected  by  the 
use  of  various  solutions  and  powders:  such  a  thing  is  practically 
impossible.  If  a  single  discharge  cannot  be  disinfected  by  lime,  car- 
bolic acid,  etc.,  certainly  a  receptacle  containing  a  large  amount  of 
fecal  matter  in  all  stages  of  consistence  and  decomposition  cannot 
be.  In  small  communities  which  have  no  sewerage  system,  it  is 
required  that  each  house  shall  have  a  receptacle  for  the  deposit  of 
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fecal  matter.  In  tlie  presence  of  typhoid  fever,  for  instance,  ihe 
proximity  of  these  receptacles  or  privy  vaults  to  wells  (which  are 
commonly  near  by)  is  very  projx'riy  retjarded  as  not  an  uncommon 
means  by  which  infection  is  transmitted.  So  far  as  the  ordinary 
privy  vault  is  concerned,  there  is  not  the  slightest  reason  or  justifi- 
cation for  its  existence.  If  a  receptacle  of  this  kind  is  necessary  it 
should  be  placed  above  the  ground,  and  not  below  it.  This  method 
of  construction  answers  the  re(|uirement,  and  insures  an  air  space 
underneath,  which  practically  prevents  ground  contamination  and 
the  transmission  of  infection  even  when  only  ordinary  care  is 
observed,  and  renders  any  attempt  at  disinfection  practically  un- 
necessary. 

It  is  evident  from  a  careful  review  of  this  subject  that  there  is  not 
a  uniformity  of  opinion  regarding  the  usual  means  by  which  infec- 
tious diseases  are  transmitted.  The  bar  to  this  has  unquestionably 
been  the  popularity  of  the  fomites  theory,  not  because  it  has  been 
supported  by  scientific  evidence,  but  because  it  presents  a  prompt 
and  easy  explanation  for  outbreaks  of  infectious  disease;  beside^, 
there  are  many  who  believe  we  should  discard  no  theory  which  may 
possibly  aid  in  the  prevention  of  infectious  disease,  whether  or  not  it 
is  reasonable  or  scientific. 

No  one  who  has  had  long  practical  experience  with  infectious 
disease  doubts  that  in  some  unusual  and  rare  instances  clothing, 
rags,  or  almost  any  article  may  transmit  disease.  However,  this  is 
not  the  most  important  factor  for  practical  sanitarians  to  consider. 
In  order  to  deal  successfully  with  outbreaks  of  infectious  disease,  we 
must  ascertain  what  are  the  usual  or  ordinary  means  by  which  they 
are  transmitted,  as  these  must  decide  the  character  of  regulations  to 
be  enforced  and  the  precautions  which  must  be  taken  to  prevent 
their  extension.  General  regulations  cannot  be  made  to  deal  with 
rare  exceptions.  If  an  attempt  is  made  to  do  this,  both  the  public 
and  commerce  are  unfairly  and  unjustly  treated,  and  unnecessary 
annoyance,  delay,  and  expense  is  involved.  Modern  practical  sani- 
tation does  not  insure  complete  or  absolute  safety  in  its  operation, 
and  efforts  made  to  secue  this  almost  always  defeat  the  end  in 
view. 

The  acceptance  of  the  fomites  theory  as  an  ordinary  medium  of 
infection  aids  in  the  extension  of  infectious  disease,  chiefly  because 
public  health  officials  who  believe  in  this  cannot  fully  appreciate  the 
imperative  necessity  for  an  extended  and  thorough  inspection  to 
detect  the  presence  of  other  cases,  which  are  usually  responsible  for 
the  extension  of  infectious  disease.  What  I  have  said  in  regard  to 
this  subject  is  not  intended  to  imply  that  we  should  dismiss  entirely 
from  our  minds  the  possibility  or  probability  of  fomites  transmitting 
disease.  The  clothing,  bedding,  etc.,  in  contact  with  persons 
actively  sick,  which  sometimes  contain  discharges,  etc.,  if  ex- 
posed to  other  persons  within  a  comparatively  short  period  may 
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tniMsinit  (lisoase,  and  it  is  for  this  reason  that  the  (nsinrcclioii  of  the 
coiitfiits  of  tlu'  a|)artiiuMit  of  the  j)atieiit  is  justified.  As  1  have 
ah'eady  stated,  in  rare  or  nnnsnal  instanees,  the  elothinj^  or  elfeets 
of  well  persons  may  he  the  niechuni  of  infeetion;  however,  this 
ha})j)ensso  seldom  that  it  is  only  entitled  to  seeondary  eonsideration. 

Indisputable  evidence  has  been  presented  to  show  that  infectious 
diseases  are  usually  transmitted  directly  from  the  sick  to  the  well. 
Besides,  in  recent  years  we  have  learjicd  of  another  connnc^n  means 
by  which  infectious  diseases  are  transmittetl,  of  which  conclusive 
proof  has  been  presented,  and  that  is  that  well  persons  act  as 
carriers  of  pathoffcnic  organisms  without  presenting  constitutional 
or  local  evidence  of  it.  This  refers  to  the  diphtheria  and  typhoid 
organisms,  and  particularly  to  the  cholera  bacilli.  There  is  no 
doubt  whatever  that  cholera  is  frequently  spread  by  well  persons 
in  whose  alimentary  tract  the  germ  of  cholera  is  present,  and 
who  are  responsible  for  outbreaks  of  this  disease  by  infecting  in 
various  ways  food  and  drink  without  exhibiting  any  symptoms  of 
the  disease  themselves.  Then  we  have  the  transmission  of  disease 
by  insects.  With  such  known  means  of  infection  as  these  we  are 
hardly  justified  in  considering  clothing,  etc.,  as  usual  agents  of 
infection,  particularly  as  these  articles  can  hardly  be  regarded  as  a 
proper  media  for  organisms  even  for  a  brief  period;  besides,  organ- 
isms which  usually  cause  infectious  diseases  in  human  beings  con- 
tain no  spores. 

There  can  be  no  question  that  the  secret  of  success  in  dealing  with 
outbreaks  of  infectious  disease  consists  in  the  most  thorough  and 
extended  inspection  and  investigation  to  discover  the  presence  of  the 
sick,  and,  when  found,  to  secure  their  prompt  and  careful  isolation. 
This  is  applicable  to  tuberculosis  also,  and  there  is  no  doubt  that 
the  proper  and  logical  means  of  exterminating  or  controlling  this 
disease  is  by  isolation.  In  addition,  we  must  always  bear  in  mind  the 
probability  of  infection  being  transmitted  by  well  persons  or  carriers, 
and  also  insects.  These  constitute  the  modern  and  scientific  methods 
of  treating  these  emergencies.  If  they  are  employed,  there  w'ill  be 
no  outbreak  which  cannot  be  brought  under  control,  and  the  ravages 
which  infectious  diseases  have  caused  in  the  past,  and  which  are 
even  now  occurring  in  certain  sections  of  the  East,  need  never  occur 
again.  The  fomites  theory  is  not  in  harmony  with  these  principles, 
neither  can  those  who  support  this  theory  fully  understand  the  fre- 
quency with  which  outbreaks  of  infectious  diseases  are  caused  by 
mild,  ambulant,  or  unrecognized  cases,  which  I  believe  constitute 
one  of  the  most  common  and  dangerous  factors  with  which  w^e  have 
to  deal.  In  my  experience,  both  in  municipal  work  and  at  Quaran- 
tine, abundant  evidence  of  this  is  constantly  being  presented,  and, 
furthermore,  that  this  type  of  disease  can  be  detected  only  by  a 
most  careful  inspection;  for  instance,  two  of  the  cases  of  bubonic 
plague  which  were  discovered  on  incoming  vessels  at  the  New  York 
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Quarantine  (luring  the  ])ast  few  years  were  so  mild  that  the  men 
affected  were  not  confined  to  their  quarters,  but  were  able  to  per- 
form at  least  part  of  their  work,  and  would  have  passed  an  ordinary 
visual  examination.  It  was  not  until  their  temperatures  were  taken, 
and  a  careful  ghmdular  examination  made,  that  the  disease  was 
identified.  \vr\  mild  cases  of  smallpox,  yellow  fever,  etc.,  are  not 
uncommonly  found  on  incoming  vessels,  chiefly  because  they  are 
looked  for.  If  these  cases  were  not  detected  on  shipboard  and  were 
allowed  to  proceed  to  their  destination  and  there  cause  secondary 
cases  of  these  diseases,  the  fomites  theory  would  unquestionably  be 
called  upon  to  explain  ihe  outbreak.  The  value  of  a  careful 
inspection  and  investigation  in  the  presence  of  infectious  disease  is 
not  only  of  great  importance  at  the  point  where  the  outbreak 
occurs,  but  frequently  aids  in  the  detection  of  similar  cases  among 
the  patient's  family  or  friends  who  may  recently  have  been  with 
him,  and  who  are  residents  of  other  towns.  This  extended  investi- 
gation is  frequently  most  fruitful  in  its  results. 

The  knowledge  we  now  possess  regarding  the  means  by  w'hich 
infectious  diseases  are  transmitted,  justifies  a  great  diminution  in  the 
disinfection  hitherto  performed.  The  disinfection  of  the  clothing, 
baggage,  etc.,  of  well  persons  who  have  been  exposed  to  the  sick, 
or  have  been  in  infected  areas,  the  cargoes  of  vessels,  rags,  money, 
etc.,  should  be  eliminated  from  this  treatment  unless  there  is  some 
specific  reason  for  employing  it.  The  cargo  of  a  vessel  cannot  be 
disinfected  unless  it  is  removed  from  the  ship,  notwithstanding  state- 
ments to  the  contrary.  This  is  an  exceedingly  expensive  process  and 
involves  great  delay  and  annoyance  to  all  concerned,  and  I  have  yet 
to  meet  with  an  instance  where  it  was  justified.  Gaseous  disinfect- 
ants cannot  be  depended  upon  to, penetrate,  and  are  of  value  only 
when  the  material  to  be  treated  is  fully  exposed  or  spread  out. 
Therefore,  the  introduction  of  sulphur  dioxide,  or  formaldehyde,  into 
the  hold  of  a  vessel  for  the  purpose  of  disinfection  would  practically 
be  valueless.  As  rags  for  commercial  use  usually  consist  of  small 
pieces,  which  could  not  be  properly  spread  out,  it  would  be  necessary 
to  disinfect  them  in  bulk  by  steam.  This  process  w^ould  be  exceed- 
ingly expensive,  particularly  if  applied  to  imported  rags  which 
arrive  in  tightly  rolled  bales.  Although  steam  has  great  penetrating 
power,  it  could  not  be  depended  upon  to  enter  sufficiently  far  into 
these  packages  to  insure  a  germicidal  action,  and  the  packages  would 
have  to  be  opened  for  treatment  ai  the  port  of  destination,  as  it 
would  probably  never  be  done  at  the  point  of  collection,  or  at  the 
port  of  embarkation.  The  question  of  the  disinfection  of  money 
can  be  dismissed  in  a  word — any  attempt  to  carry  this  out  would  be 
farcial  and  of  no  practical  value. 

The  requirement  of  the  fomites  theory  frequently  involves  the 
detention  at  home  of  those  who  have  been  exposed  to  infection,  or 
in  whose  home  infectious  disease  may  exist,  for  the  reason  that  the 
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clotliing  of  these  |)eoj)le  is  l)elieve(l  to  transmit  disease.  In  many 
instanees  this  is  a  threat  hardship,  and  frecjuently  seriously  interferes 
with  the  family  revenue.  The  mo<k'rn  view  of  this  subjeet  does  not 
justify  tliis  proeechire,  partieuiarly  when  the  patient  is  properly 
isolated  and  cared  for.  In  these  instances  it  is  only  required  that  a 
daily  examination  shall  be  made  of  suspects,  which  should  include 
the  use  of  the  thermometer  to  early  detect  the  invasion  of  disease. 

Unnecessary  disinfection  has  led  to  a  misunderstanding  of  its 
function  and  value.  It  is  frequently  left  for  members  of  the  family 
or  other  laymen  to  carry  out,  whereas,  when  it  is  required,  its  appli- 
cation should  be  under  ihe  immediate  direction  of  the  physician  or 
health  official  in  charge,  and  should  be  performed  in  a  proper  and 
scientific  way.  We  still  find  saucers  of  carbolic  acid,  etc.,  placed 
under  the  bed  and  about  the  sick  room,  and  it  is  not  uncommon  to 
find  that  small  pieces  of  sul[)hur  are  occasionally  burned  in  the 
room  for  the  purpose  of  disinfecting  it.  It  is  hardly  necessary  to 
say  that  these  attempts  to  disinfect  an  apartment  are  perfectly 
worthless,  and  only  annoy  the  patient  and  belittle  disinfection. 

I  have  already  referred  to  the  inefficient  methods  which  are  used 
at  present,  both  in  hospitals  and  dwelling  houses,  in  the  treatment 
of  the  discharges  of  those  who  have  infectious  disease,  which  I 
am  sure  all  agree  constitutes  a  very  important  means  of  infection. 
From  a  practical  standpoint  there  is  but  one  agent  that  can  be 
depended  upon  to  destroy  the  organism  in  this  matter,  and  that  is 
heat,  either  by  boiling  or  incineration.  The  principle  of  modern 
sanitation,  which  governs  this  detail,  requires  that  discharges,  refuse, 
etc.,  shall  be  destroyed  as  near  as  possible  to  the  point  of  produc- 
tion, and  heat  is  the  proper  agent  for  the  purpose. 

Boiling  water  is  one  of  the  most  valuable  and  practical  disinfect- 
ant we  possess,  but  unfortunately  it  is  not  fully  appreciated.  Its 
action  is  sure,  it  is  safe,  simple,  and  without  expense.  The  destruc- 
tion of  the  specific  organism  in  the  discharges  of  the  sick  by  boiling 
water  is  under  ordinary  circumstances  an  easier  and  a  more  prac- 
tical method  than  incineration.  At  present,  a  simple  boiler  is 
successfully  used  at  the  Swinburne  Island  Hospital,  New  York 
Quarantine,  for  this  purpose.  Its  action  is  quick  and  made  practi- 
cally odorless  by  having  a  close  fitting  cover,  from  the  top  of  which 
an  outlet  connected  with  a  flexible  tube  conducts  the  steam  outside 
of  the  window.  An  apparatus  suitable  for  this  purpose  can  be  made 
by  any  tinsmith  for  a  small  price,  or  if  necessary  can  be  improvised 
by  the  use  of  ordinary  household  appliances.  In  the  country  this 
method  would  practically  prevent  danger  from  infection  through  the 
medium  of  a  privy  vault. 

The  practical  abandonment  of  the  fomites  theory  not  only  does 
not,  as  many  believe,  involve  danger,  but  substitutes  for  it  a  scientific, 
practical,  and  successful  means  of  dealing  with  outbreaks  of  infec- 
tious diseases. 
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UNCINARIASIS    IN    PANAMA. 
By  G.  li.  Whipple,  M.D., 

ASSOCIATE  IN  PATHOLOGY  IN  THE  JOHNS  HOPKINS  UNIVERSITY,  BALTIMORE. 

It  is  not  the  object  of  this  paper  to  discuss  the  general  patho- 
logical anatomy  of  fatal  cases  of  uncinariasis,  but  rather  to  note  the 
presence  of  hook-worms  in  the  routine  autopsy  cases,  and  the  fact 
that  the  old  world  hook-worm  (Ankylostomum  duodenale)  and  the 
new  world  hook-worm  (Xecator  americanus  or  Uncinaria  americana) 
are  often  present  hi  the  same  case.  A  few  points  relating  to  the 
pathology  of  the  jejunum  w'ill  be  discussed — especially  hemorrhage 
and  inflammation  in  the  submucosa.  No  attempt  will  be  made  to 
review  the  literature  which  has  been  very  carefully  compiled  by  A. 
Looss.^ 

During  the  year  from  September,  1907,  to  September,  1908, 
420  autopsies  were  performed  at  the  pathological  laboratory  of  the 
Ancon  Hospital,  C.  Z.,  Panama,  and  in  the  last  232  cases  the  in- 
testinal parasites  were  studied  with  some  care.  In  this  series  of 
232  consecutive  cases  the  presence  of  hook-worms  was  recorded  in 
72  cases  (31  per  cent.).  In  39  cases  no  mention  of  intestinal  para- 
sites was  made,  but  w^e  feel  sure  that  in  these  cases  the  hook-worm 
was  absent.  If,  however,  this  number  is  deducted  from  232,  the 
percentage  of  cases  infected  with  hook-worms  rises  to  37  per  cent. 
The  whites  in  this  series  numbered  37,  with  but  2  cases  of  uncinaria- 
sis, a  frequency  of  only  6  per  cent.  Both  cases  were  in  Spaniards. 
The  whites  included  Americans,  Spaniards,  Greeks,  Italians,  etc. 
The  blacks  came  principally  from  the  Southern  West  Indies  and 
Central  America.  If  we  deduct  the  white  cases,  we  find  the  fre- 
quency of  hook-worm  infection  to  be  36  per  cent.  Heavy  infections 
with  hook-worms  were  not  common,  and  cases  showing  100  or  more 
worms  occurred  only  five  times  in  the  232  cases.  Both  old  and  new 
world  varieties  were  present  in  every  one  of  the  severe  infections, 
Necator  americanus  predominating.  Of  the  entire  420  cases,  only 
9  showed  a  heavy  infection — that  is,  over  lOO  worms.  These  cases 
came  from  Jamaica  (3),  jNIartinique  (2),  Costa  Rica  (1),  Colombia 
(1),  Antigua  (1),  and  Guadeloupe  (1).  As  the  sanitary  conditions 
on  the  canal  zone  are  excellent  and  most  of  the  laborers  wear  shoes, 
we  may  say  that  the  great  majority  of  these  cases  were  infected  in 
their  native  lands.  The  length  of  their  stay  on  the  Isthmus  varies 
from  one  month  to  two  years.  Cases  among  native  Panama 
negroes  show  light  infections,  but  both  types  of  the  hook-worm 
are    present. 

The  old  world  hook-worm  (Ankylostomum  duodenale  or  Uncinaria 
duodenalis)  was  present  in  39  cases  (17  per  cent.),  and  in  25  cases 
was  found  associated  with  the  new  world  variety  (Necator  ameri- 

>  Handbuch  der  Tropenkrankheiten,  1905,  i,  116;  Centralbl.  f.  Bact.,  1907,  xxxv,  752. 
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canus).     The  new  world  hook-worm  was  present  in  49  cases  (21  per 
cent.),  and  predcnninated  in  all  heavy  infections. 

It  is  not  a  didit  ult  matter  to  sej)arate  the  two  types  of  hook-worm. 
The  parasites  were  washed  in  runiiin<;  water  nntil  clean,  then  placed 
in  Petri  dishes  on  a  glass  plate  painted  black.  After  some  jjractice, 
one  can  separate  the  two  types  by  using  the  lens  of  a  dissecting 
microscope.  The  old  world  worm  is  thicker,  an<l  has  a  milky  look. 
It  is  more  active,  and  has  a  blunt  head  end.  The  mouth  and 
oesophagus  are  cner  twice  the  size  of  those  of  the  new  world  variety. 
The  new  world  worm  has  a  more  delicate  body,  with  a  smaller  head 
end  and  oesophagus.  It  has  a  more  translucent  appearance,  except 
when  containing  blood.  The  two  types  of  worms  separated  with 
the  aid  of  a  low-power  lens  are  placed  in  saline  solution  in  rows  on 
slides  and  examined  under  a  No.  3  objective  (Leitz).  The  four 
prominent  hooks  found  in  the  mouth  of  the  old  world  worm  are 
easily  seen,  and  establish  the  diagnosis.  In  many  cases  the  dorsal 
rays  of  the  caudal  bursa  in  the  n^ales  were  studied,  as  well  as  the 
location  of  the  vagina  in  the  females.  Ankylostomum  duodenale 
in  appearance  corresponds  very  closely  with  Ankylostomum  caninum, 
which  is  present  in  great  numbers  in  all  the  native  dogs. 

232  Cases:  37  Whites;  195  Blacks. 


White. 


Black. 


AH  Cases. 


Hook-worms  present 

Old  world  hook-worm,  Ankylojtommn  duodenale 

New  world  hook-worm,  Necator  americanus 

New  and  old  world  hook-worm  together  in  same  ease 

Whip-worm  (Trichuris  triciura) 

Ascaris  lumbricoides 


2  cases 
(6%) 

2  cases 
(6%) 

2  cases 
(6%) 

2  cased 
(6%) 

3  cases 
(8%) 
(0%) 


70  cases 

(36%) 
37  cases 

(19%) 
47  cases 

(24%) 
23  cases 

(12%) 
37  cases 

(19%) 
19  cases 

(10%) 


72  cases 
(31%) 

39  ca^es 
(17%) 

49  cases 
(21%) 

25  cases 
(11%) 

40  cases 
(17%) 

19  cases 
(8%) 


The  following  table  comprises  62  cases,  in  which  the  worms 
were  studied  and  classified.  In  some  cases  the  males  and  females 
were  not  separated  and  numbered,  but  this  was  carefully  done  in  the 
majority  of  cases.  The  intestinal  tract  opened,  but  not  washed, 
was  looked  over  by  a  labaratory  assistant,  who  picked  out  most 
of  the  worms;  then  the  person  performing  the  autopsy  examined  it 
carefully  and  collected  any  remaining  parasites.  We  feel  sure 
that  very  few  worms  escaped  this  routine  examination.  WTiip- 
worms  and  round-worms  were  recorded  in  the  232  cases.  WTiip- 
worms  were  present  in  40  cases  (17  per  cent.) — three  of  the  cases 
were  in  white  patients.  Ascaris  infection  was  found  in  but  19  cases 
(8  per  cent.),  all  in  black  patients ;  134  cases  were  free  from  in- 
testinal parasites  (58  per  cent.). 


Uncinaria. 

Whip- 
wonn. 

Ascaris. 

Home. 

Americana. 

Duodenaiis. 

F.    T"m. 

F. 

1     M. 

Jamaica 

91     I     43 

17 

4 

Jamaica 

60 

26 

3 

1 

Jamaica 

2 

2 

16 

22 

Jamaica 

(20) 

Jamaica 

2            1 

1 

Jamaica 

2            4 

Jamaica 

4            2 

Jamaica 

1 

2 

1 

Jamaica 

(3) 

Jamaica 

(8) 

Jamaica 

1       1 

1 

Jamaica 

+ 

+ 

+ 

Barbadoes 

14            5 

3 

2 

3 

Barbadoes 

8            2 

1 

1 

Barbadoes 

2            2 

6 

Barbadoes 

2            1 

1 

Barbadoes 

(5) 

Barbadoes 

2 

4 

1 

Barbadoes 

2 

2 

Barbadoes 

3 

Barbadoes 

1 

Barbadoes 

1 

2 

Barbadoes 

(1) 

Barbadoes 

1 

1 

Barbadoes 

Few  hoo 

k-worin 

s. 

Barbadoes 

1 

- 

1- 

Martinique 

(200) 

3 

4 

Martinique 

82 

77 

9 

8 

1 

Martinique 

9 

6 

4 

1 

Martinique 

10 

4 

6 

Martinique 

3 

15 

4 

1 

Martinique 

3 

1 

9 

Martinique 

2 

Martinique 

(1) 

( 

L) 

Martinique 

+ 

H 

h 

Antigua 

(100) 

(6 

0) 

Antigua 

2 

(3 

0) 

Antigua 

1 

1 

Grenada 

(38) 

( 

1) 

Grenada 

(35) 

( 

2) 

Grenada 

1 

1 

Gaudeloupe 

(11) 

1 

1 

2 

Gaudeloupe 

(6) 

1 

Trinidad 

19            9 

25 

30 

St.  Vincent 

6            5 

1 

2 

St.  Lucia 

(1) 
6            3 

1 

Spain 

(20) 

(. 

J) 

Spain 

2            2 

3 

3 

Cuba 

2 

Panama 

(75) 

Panama 

(10) 

(2 

!) 

12 

1 

Panama 

11     1       3 

1 

1 

1 

Panama 

8 

2 

12 

Panama 

2 

1 

4 

Panama 

1 

Colombia 

23 

19 

3 

Colombia 

8 

7 

1 

Colombia 

(i 

!) 

3 

Colombia 

1 

Costa  Rica 

1 

1 

Costa  Rica 

(K 

)0) 

(1 
1 

3) 

3 

Remarks. 


Worms  contain  fresh  blood. 
Worms    contain     fresh    blood; 
many  submucous  ecchymoses. 
Worms  contain  fresh  blood. 


Many  submucous  hematomas. 


Many  submucous  hematomaa. 


Many  submucous  hematomas; 
blood  cyst  contains  hook-worm. 
Worms  contain  fresh  blood. 
Many  submucous  ecchymoses, 
worms  contain  fresh  blood;  small 
blood  clots  adherent  to  mucosa. 
Worms  contain  fresh  blood. 


Many    submucous    hematomas; 
blood  cyst  contains  hook-worm. 


Many    submucous    hematomas; 

blood  cyst  contains  hook-worm. 
Many  submucous    ecchymoses; 

many  submucous  hematomas; 

small  blood  clots  adherent   to 

mucosa. 
Many    submucous    hematomas; 

blood  cyst  contains  hook-worm. 


Worms  contain  fresh  blood. 


Worms     contain     fresh     blood; 

many  submucous  hematomas. 
Many    submucous   ecchymoses; 

worms  contain  fresh  blood. 
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A  glance  at  the  taldc  uikKt  "  Ucinarks"  will  show  that  oiir  fiiidiiigs 
do  not  corre.spoiul  with  those  of  Ashford  and  King,-  in  I'orto  Kico, 
concerning  intestinal  ecchymoses  and  the  presence  qf  blocxl  in  the 
digestive  tract  of  the  hook-worms.  Thev  state  that  ecchymoses 
are  very  rare,  only  a  few  being  found  in  a  single  case  in  their  series, 
and  that  the  worms  very  rarely  contain  blood. 

Ecchymoses  in  the  mucosa  or  subnmcosa  were  a  common  finding 
in  the  jejunum  infected  with  hook-worms,  both  at  the  point  of 
attachment  of  the  worm's  head  and  in  other  places  where  presumably 
the  worm  lunl  Ijcen  feeding.  AVhen  the  area  of  hemorrhage  exceeded 
3  to  4  mm,  in  diameter,  it  was  referred  to  as  a  "submucous  hema- 
toma." A  note  of  "ecchymoses"  or  "submucous  hematomas" 
was  made  in  18  cases,  and  in  several  cases  they  were  very  numerous 
(No.  1441),  giving  a  speckled  appearance  to  the  mucosa. 

The  blood  cysts  described  by  13ilharz  and  Grassi  were  not  infre- 
quent, and  were  often  found  with  an  included  hook-worm — 7 
cases  (Figs.  1  and  2).  Such  cysts  measured  from  5  to  10  mm.  in 
diameter;  more  rarely  the  worm  was  completely  buried  in  the  sub- 
nmcosa with  very  little  extravasation  of  blood  (Fig.  2).  Sections 
show  great  numbers  of  large  intestinal  bacilli  associated  with  the 
worms  buried  in  the  submucosa,  and  these  bacteria  cause  an  exten- 
sive inflammation  of  the  adjacent  mucosa  and  submucosa  which  are 
infiltrated  with  large  numbers  of  polymorphonuclear  leukocytes 
and  eosinophiles. 

This  series  of  cases  shows  that  the  worms  often  contain  fresh 
blood,  both  the  new  and  old  world  forms,  more  frequently  the  latter. 
A  note  that  "many  worms  contain  fresh  blood"  was  made  in  16 
cases,  and  it  was  unusual  not  to  find  a  few  worms  containing  blood 
in  an  infected  case  when  the  autopsy  was  performed  within  two  or 
three  hours  after  death.  It  was  noted  that  in  cases  of  advanced 
anemia  the  worms  rarely  contained  blood,  while  in  cases  showing 
no  anemia  the  worms  very  often  contained  fresh  blood  and  ecchy- 
moses were  more  evident.  This  may  explain  the  findings  of  Ashford 
and  King,  who  maintain  that  the  hook-w^orms  very  rarely  contain 
blood.  These  writers  examined  fatal  cases  of  uncinariasis  which 
showed  extreme  anemia.  \Mien  worms  which  were  full  of  bright 
blood  were  removed  from  the  intestinal  mucosa  and  placed  in  water 
or  0.8  per  cent,  saline  solution,  they  soon  discharged  the  blood. 
Under  the  microscope  one  could  watch  the  red  blood  cells  and 
blood-stained  fluid  being  poured  out  from  the  mouth  and  anus. 
This  explains  the  fact  that  worms  found  in  the  feces  or  at  an  autopsy 
performed  several  hours  after  death  may  contain  very  little  or  no 
fresh  blood. 

Looss  and  others  insist  that  the  worms  live  on  the  intestinal  epi- 
thelium, and  cannot  digest  the  blood.     It  seems  rather  hasty  to 

2  Jour.  Amer.  Med.  Assoc,  1907,  xlix,  471;  Boston  Med.  and  Surg.  Jour.,  1907,  clvi,  415; 
Report  of  the  Commission  for  the  Study  and  Treatment  of  Anemia  in  Porto  Rico. 
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decide  that  a  worm  can  digest  epithelial  cells  from  the  human  host, 
yet  cannot  digest  red  hlood  cells. 


Fig.  1. — Blood  cy?t  below  the  mucosa  of  the  jejunum,  wnth  cross-section  (o)  of  included 

hook-worm . 


Fig.  2. — Hook-worm  in  the  submucosa.  with  ^■ery  little  extravasation  of  blood;  cross- 
section  of  the  body  of  a  female  worm. 
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The  followiiii;  fact  proves  that  (he  hook-wonn  can  hvc  and  thrive 
for  a  e()nsi(liTal)le  lcii<rth  of  time  in  hlood.  Hook-worms  removed 
from  the  *'bloo<l  eysts"  in  the  intestinal  mucosa  were  invariably 
very  active  and  vi^^orous  and  contained  fresh  hhxxl.  Sections 
throu^di  some  of  these  "cysts"  showed  an  invasion  of  the  Mood  and 
adjacent  snl)nnicosa  hy  knikcK-ytes  and  various  wanderint^  cells 
in  considerable  numbers.  Such  a  reaction  required  from  two  to 
four  days,  during  which  time  the  worm  lived  in  the  blood  anfl  in- 
gested more  or  less  of  it,  as  can  be  seen  in  sections  which  show  the 


6 


i.  ■*'    •*^.*   ~/- 


-.■*^   ■ 


Fig.  3. — Jejunum  in  a  fatal  case  of  uncinariasis,  showing  extensive  scarring  and  inflamma- 
tion of  the  intestine,  (a)  Ba.ses  of  crypts  of  Lieberkiihn;  many  polymorphonuclear  leuko- 
cytes in  the  interglandular  tissue;  (6)  muscularis  mucosae  distorted  and  scarred,  invaded  by 
many  wandering  cells,  many  of  them  eo.sinophiles;  (c)  submucosa,  which  is  much  thickened 
and  full  of  every  type  of  cell — eosinophiles,  poljTnorphonuclears,  and  "polyblasts."  There  is 
much  scar  tissue;  new-formed  bloodvessels  are  seen. 

worm's  intestine  to  contain  red  cells  and  granular  detritus.  It  is 
admitted  by  all  writers  that  blood  is  found  in  the  worm's  intestine, 
and  it  seems  reasonable  to  conclude  that  the  parasites  live  on  both 
the  blood  and  the  epithelium,  but  we  feel  sure  that  the  blood  is  the 
main  factor  when  the  worms  are  feeding  on  a  fairly  normal  mucosa. 
In  a  heavily  infected  case,  when  the  mucosa  is  very  anemic,  somewhat 
thickened,  and  infiltrated  with  leukocytes  (Fig.  3),  it  is  fair  to  suppose 
that  the  worms  may  live  chiefly  on  the  epithelium  and  mucus. 
Sections  of  worms  show  the  intestinal  canal  containing  red  blood 
cells,  coagulated  albuminous  detritus,  and  epithelial  cells. 
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Many  writers  (AshfoinJ,  Baker,^  Yates*)  believe  that  uncinaria 
produces  some  obscure  lieniolytic  toxin  analogous  to  that  of  Bothrio- 
cephalus  latus,  but  this  has  never  been  demonstrated.  Clinically, 
too,  the  blood  ])ictures  are  very  different  (Boycott,^  Adami^),  as  the 
anemia  of  uncinariasis  is  distinctly  of  the  secondary  t}^e.  I  hope 
to  show  in  another  article^  that  the  hook-worm  of  man  does  contain 
a  liemolytic  factor  which  is  constant  but  very  weak.  It  is  present 
in  all  parts  of  the  worm,  probably  in  the  intestinal  canal — not  in  the 
cephalic  glands  alone. 

That  the  hook-worm  does  not  contain  a  powerful  hemolysin  is 
shown  by  a  study  of  the  "blood  cysts"  described  above  (Fig.  1). 
The  worms  often  remain  in  these  sumbucous  blood  clots  for  a  few 
days  at  least,  as  shown  by  the  number  and  type  of  wandering  cells 
in  the  edge  of  the  clot.  The  worms  are  not  injured  by  their  stay 
in  the  blood,  yet  there  are  well-preserved  red  blood  cells  in  all 
parts  of  the  "blood  cysts."  It  seems  that  this  is  almost  a  perfect 
experiment  performed  by  the  hook-worm:  the  parasite  is  included  in 
a  small  sac  of  the  host's  blood,  and  all  conditions  are  as  they  should 
be  to  demonstrate  the  presence  of  a  hemolytic  agent — yet  the  blood 
cells  are  not  dissolved  in  any  great  number.  Here  we  have  a  small 
amount  of  blood  isolated  in  the  hmnan  tissues  and  containing  an 
active  hook-worm.  In  many  cases  there  is  less  than  0.5  c.c.  of  blood 
in  the  cyst,  and  the  parasite  lives  in  this  medium  one,  two,  or  three 
days,  yet  can  cause  no  marked  hemolysis.  The  parasite  by  its 
activity  has  deprived  its  host  of  a  fraction  of  a  cubic  centimeter 
of  blood,  but  cannot  hemolyze  this  small  amount  during  a  consider- 
able interval  of  time.  Thus,  the  worm  can  cause  the  loss  of  more 
blood  through  damage  to  the  mucosa  than  it  can  hemolyze  under 
favorable  conditions.  It  does  not  seem  likely,  therefore,  that  this 
same  worm  could  secrete  a  hemolytic  substance  which,  taken  up  by 
the  human  intestine,  could  act  on  the  circulating  blood,  where  surely 
conditions  would  be  less  favorable  for  hemolysis  than  in  the  "  blood 
cysts."  I  believe  that  this  observation  alone  is  sufficient  to  exclude  the 
presence  of  a  powerful  hemolysin  in  the  hook-worm — a  hemolysin 
which  could  be  absorbed  by  the  host  and  cause  an  advanced  second- 
ary anemia. 

The  cause  of  the  anemia  is  not  clear:  various  explanations 
have  been  advanced.  Some  writers  disregard  the  blood  abstracted 
by  the  worm,  and  the  numerous  "bites"  which  often  bleed  after  the 
worm  has  changed  its  feeding  groimd  (Xo.  1441).  Loeb*  has 
demonstrated  a  substance,  which  definitely  inhibits  the  blood  coagu- 
lation, to  be  present  in  the  cephalic  glands  of  Ankylostomum  caninum, 
and  this  may  be  a  factor  in  promoting  the  oozing  of  blood  from  the 

3  Brit.  Med.  Jour.,  1903,  i,  718.  *  Johns  Hopkins  Hosp.  Bull.,  1901,  xii,  364. 

<>  Brit.  Med.  Jour.,  1907,  ii,  1318;  Jour.  Hyg.,  January,  1904,  iv,  No.  1. 

6  Montreal  Med.  Jour.,  1903,  xxxii,  186.        '  Jour.  Exp.  Med.,  1909,  xi,  No.  2. 

«  Proc.  Path.  Sou.,  Philadelphia,  June,  1904;  Centralbl.  f.  Bact.,  1906,  xl,  740. 
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nuKosa.  It  has  been  proved  that  tliis  worm  is  a  bloodsucker,  and 
the  (hiily  abstraction  of  a  small  amount  of  blood  cannot  be  disre- 
garileil.  Many  writers  attribute  the  anemia  to  an  obscure  toxin 
produced  by  the  cephalic  fiflaMds  of  the  worm  and  absorbed  by  the 
host.  No  proof  of  the  existence  of  any  such  toxin  has  been  fur- 
nished, and  until  this  proof  is  forthcoming  such  an  explanation  is 
merely  evading  the  question. 

Others  (Ferguson)"  have  advanced  the  theory  that  the  "bites," 
which  are  always  greater  in  number  than  the  parasites,  cause  little 
foci  of  infection  in  the  mucosa,  a  chronic  inflammation,  and  anemia. 
The  anemia  may  be  due  to  the  poisonous  products  absorbed 
from  these  foci  of  inflammation  in  the  intestine.  Thjs,  I  believe, 
is  the  most  important  factor  in  the  production  of  the  anemia,  and 
explains  the  fact  that  some  cases  with  relatively  few  uncinarise 
may  show  a  profound  or  even  fatal  anemia.  Case  1137  may  be 
cited  as  an  example  of  this:  A  male,  Jamaican,  negro,  aged  sixty 
years,  shortly  before  his  death,  had  15  per  cent,  of  hemoglobin. 
There  was  nothing  unusual  about  the  gross  pathology  of  the  viscera. 
The  tissues  were  all  very  pale.  The  heart  was  greatly  dilated,  with 
watery,  pale  clots — hydremia.  The  lungs  were  pale  and  cushiony. 
The  liver  and  kidneys  showed  a  definite  yellowish  brown  pigmenta- 
tion and  anemia.  The  bone  marrow  was  very  firm,  pink,  and 
cellular.  The  jejunum  contained  between  100  and  200  hook-worms, 
but  the  types  were  not  identified.  The  mucosa  was  very  pale  and 
smooth.  There  were  no  notes  concerning  the  presence  of  fresh 
blood  in  the  worms,  and  no  notes  regarding  ecch}Tiioses.  We  can- 
not assume  that  the  worms  were  discouraged  by  the  anemia,  aban- 
doned the  mucosa,  and  were  carried  out  in  the  feces,  for  we  find 
cases  with  even  greater  anemia  and  many  hundreds  of  worm 
in  the  intestines.  Microscopic  sections  of  this  jejunum  are  most 
interesting  (Fig.  3).  The  mucosa  shows  rather  short  villi  and 
erv'pts,  with  a  little  distortion  of  the  architecture  of  the  glands,  due 
to  an  increase  in  connective  tissue.  The  interglandular  tissue 
in  the  villi  and  at  the  base  of  the  gland  tubules  shows  a  marked  in- 
filtration with  polymorphonuclear  leukocytes  and  eosinophiles, 
which  in  some  fields  are  more  numerous  than  the  mononuclears. 
The  muscularis  mucosae  is  thickened,  scarred,  and  infiltrated  with 
wandering  cells  of  all  t}^es.  The  submucosa  is  thickened  and 
scarred.  It  is  not  sharply  separated  from  the  muscularis  mucosae, 
and  many  polymorphonuclear  leukocytes  and  eosinophiles  are  pres- 
ent. Accumulations  of  large  mononuclear  wandering  cells  are 
found  about  the  vessels  in  the  submucosa.  The  outer  muscle  coats 
are  normal.  This  is  a  very  definite  pathological  change,  a  picture 
of  difi'use  inflammation,  evidently  of  some  duration,  due  to  the 
hook-worm,  as  evidenced  by  the  eosinophiles.. 

When  one  considers  the  amount  of  tissue  which  was  involved  in  this 

»  Brit.  Med.  Jour.,  1907,  ii,  1320. 
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change — several  feet  of  the  jejunal  mucosa — it  is  not  difficult  to 
account  for  an  advanced  anemia.  Perhaps  the  same  explanation 
may  hold  for  the  liver  necroses  which  were  present  in  this  case, 
and  similar  to  those  described  by  Yates  in  a  fatal  case  of  infection 
with  the  new  world  hook-worm.  Many  of  the  liver  lobules  show 
a  necrosis  of  the  central  half  or  third,  where  the  liver  cells  are  quite 
hyaline,  and  wandering;  cells  are  invading  such  areas.  The  other 
liver  cells  show  some  fatty  infiltration,  and  a  deposit  of  a  finely 
granular,  yellow  pigment. 

Reasoning  from  this  series  of  cases,  it  seems  probable  that  the 
anemia  of  uncinariasis  is  due  to  two  factors  at  least:  (1)  Loss  of 
blood  through  feeding  of  the  worms  and  oozing  from  damaged 
areas  where  the  worms  have  broken  the  mucosa;  and  (2)  infection 
of  the  intestinal  mucosa  and  submucosa,  due  to  bites  of  the  worms 
which  give  points  of  entrance  for  intestinal  bacteria. 

Summary.  1.  Hook-worms  are  found  in  the  routine  autopsy 
examinations  in  31  per  cent,  of  the  cases. 

2.  The  old  world  hook-worm  (Ankylostomum  duodenale)  is 
present  in  17  per  cent,  of  the  cases,  together  with  Necator  ameri- 
canus  in  11  per  cent,  of  the  cases. 

3.  The  new  world  hook-worm  (Necator  americanus)  is  present  in 
21  per  cent,  of  all  the  cases,  and  predominates  in  all  heavy  infec- 
tions. 

4.  The  whip-worm  (Trichuris  triciura)  is  present  in  17  per  cent., 
and  Ascaris  lumbricoides  in  8  per  cent,  of  the  cases. 

5.  Hook-worms  removed  from  the  intestinal  mucosa  a  few 
hours  after  the  death  of  a  patient  very  often  contain  fresh  blood. 

6.  Ecchymoses  and  small  submucous  hematomas  are  not  rare 
findings  in  an  infected  jejunum. 

7.  Hook-worms  ingest  both  blood  and  epithelial  cells  and  pre- 
sumably digest  both. 

8.  The  anemia  is  due  not  only  to  direct  loss  of  blood  through 
activity  of  the  hook-worms,  but  to  a  diffuse  inflammation  of  the 
mucosa  and  submucosa  of  the  jejunum.  This  inflammation  is 
caused  by  the  bites  of  the  parasites  which  damage  the  mucosa  and 
give  entrance  to  the  intestinal  bacteria. 

9.  The  severity  of  the  anemia  depends  upon  the  number  of  hook- 
worms, and  upon  the  intensity  and  extent  of  this  diffuse  inflam- 
mation. This  second  factor  may  explain  the  cases  of  fatal  anemia 
in  which  only  relatively  few  hook-worms  are  present. 

10.  Study  of  the  "blood  cysts"  containing  hook-worms  shows 
that  the  parasites  can  live  in  blood  for  days  and  cause  no  active 
hemolysis  of  this  blood — strong  e\idence  against  the  presence  of 
a  powerful  hemolysin  in  the  hook-worm. 

In  conclusion,  it  is  a  pleasure  to  express  my  sincere  thanks  to 
Colonel  W.  C.  Gorgas  and  Dr.  S.  T.  Darling,  for  permission  to  use 
the  material  at  the  Ancon  Laboratory,  and  to  Dr.  A.  H.  Dodge, 
who  assisted  in  much  of  the  routine  work. 
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MALIGNANT  NEWGROWTH  IN  CHILDHOOD. 

I,    MALIGNANT  DISE.\SE  OF  TUE  UTERUS,  UVARY,   AND  VAGINA 
IN    children/ 

By  William  A.  Edwards,  M.D., 

PROFESSOR    OF     PEDIATRICS    IN    THE     UNIVERSITY    OF    CALIFORNIA,    LOS     ANGELES,    CALIFORNIA; 
FELLOW    OF    THE    COLLEGE    OF    PHYSICIANS    OF    PHILADELPHIA. 

Reviewing  the  literature  of  malignant  newgrowth.s  in  ehildren 
one  is  struck  with  the  increasing  frequency  with  which  di.sea.ses  of 
the  genital  organs  in  children  are  being  recorded.  About  twenty 
years  ago,  when  I  commenced  to  call  attention  to  malignant  diseases 
of  the  pelvic  organs  in  female  children,  the  references  to  be  found  in 
the  literature  were  few  indeed.  I  now  make  a  special  plea  for  the 
early  recognition  of  malignant  disea.ses  in  children.  These  dis- 
eases are  no  longer  medical  curiosities,  but  will  be  seen  by  all  of  us 
if  they  are  looked  for  with  care  and  intelligence.  It  is  the  early 
recognition  that  they  need,  because  with  early  recognition  early  radi- 
cal treatment  will  reduce  the  present  rather  apalling  mortality.  I 
make  this  appeal  to  the  general  practitioner;  it  is  to  him  that  we 
must  look  for  any  advances  in  our  knowledge  and  treatment  of  these 
diseases.  He  has  the  first  chance,  and  upon  his  diagnostic  skill 
and  acumen  depends  our  ability  to  classify,  study,  and  successfully 
treat  the  little  sufferers. 

Anyone  who  is  specially  engaged  in  the  study  of  pediatrics  will 
agree  with  the  statement  that  female  children,  even  young  infants,  are 
subject  to  the  same  affections  of  the  genital  organs  that  are  found  in 
adult  females;  in  fact,  they  are  probably  more  prone  to  at  least  one 
of  them,  notably  gonorrhoea.  We  must  also  remember  that  many 
diseased  states  brought  to  our  attention  by  adult  women  have  their 
etiology  in  conditions  which  existed  long  before  puberty  was  estab- 
lished. We  rarely  discover  malformations  of  the  genital  tract  in 
children,  but  they  are  studied  with  great  ease  in  the  adult.  Salpin- 
gitis and  localized  peritonitis  are  rather  frequent  in  little  girls. 
Marx^  reports  the  postmortem  examination  of  fifteen  children  who 
had  .symptoms  of  salpingo-oophoritis  similar  to  those  found  in  the 
adult.  In  five  of  them  the  Fallopian  tubes  contained  pus  and  their 
uterine  attachments  were  sealed. 

The  examination  of  a  child,  no  matter  how  young  it  may  be, 
for  the  detection  of  malignant  di.sease,  is  in  all  respects  similar  to 
that  of  the  adult,  except  the  vaginal  and  bimanual  examination.  We 
rarely  examine  young  children  by  the  vagina;  in  fact,  it  is  hardly 

>  Read  by  in\-itation  at  a  meeting  of  the  California  Academy  of  Medicine,  San  Francisco, 
October  22.  1908. 

'  Gaz.  de  gynec,  November  15,  1895. 
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justifiahlc,  unless  the  disease  is  manifestly  vaginal  or  a  vaginal 
discharge  is  evident.  When  it  is  necessary  to  examine  the  vagina 
of  a  young  child,  the  cystoscope  of  Kelly,  No.  8,  9,  or  10,  as  suggested 
by  himself,  will  be  found  the  most  available  instrument.  It  is  intro- 
duced with  great  ea.se  and  little  pain  if  cocaine  has  been  used;  the 
child  soon  gets  used  to  it,  and  if  necessary  applications  of  remedial 
drugs  may  be  made  to  the  different  areas.  The  knee-chest  position 
is  of  great  value  in  making  these  examinations;  of  course,  the  usual 
dorsal  position  is  of  great  value,  but  in  children  it  is  less  valuable 
than  in  the  adult.  Of  greatest  value  of  all  in  children  is  the  rectal 
examination;  a  combined  rectal  and  bimanual  examination  is  ideal, 
no  matter  how  young  the  child  may  be.  If  this  be  made  a  matter 
of  routine,  we  shall  be  surprised  how  often  grave  disease  is  detected 
in  these  litde  bodies.  Some  years  ago  Carpenter,  of  London, 
was  the  anesthetizer  for  an  examination  of  a  case  in  obstinate 
constipation  in  a  little  girl  which  had  resisted  all  usual  methods  of 
treatment.  The  examination  was  carried  out  by  means  of  the  rectal 
and  abdominal  method  and  a  myeloid  sarcoma  growing  from 
the  anterior  surface  of  the  sacrum  was  found  to  be  the  cause  of  the 
obstinate  constipation. 

In  young  children,  from  birth  to  the  fifth  year,  the  relatively 
greater  length  of  the  examining  finger  in  comparison  with  the  small 
pelvis  and  small  abdominal  cavity  permits  wide  excursions  over 
practically  all  of  the  pelvis  and  almost  the  entire  abdomen.  Of 
course  as  the  child  grows  older  this  examination  is  of  less  value, 
because  the  size  of  the  body  now  nearly  approaches  that  of  the  adult. 
The  rectal  examination  is  best  made  under  an  anesthetic;  this  may 
not  always  be  necessary,  but  a  gynecological  examination  in  a  resist- 
ing child  is  devoid  of  value.  The  child  is  placed  in  the  dorsal  posi- 
tion, the  legs  are  flexed  on  the  thighs  and  the  thighs  on  the  abdomen. 
The  pelvis  is  elevated  as  for  a  cystoscopic  examination.  The  exam- 
iner now  places  the  left  hand  on  the  abdomen  and  the  right  index 
finger  in  the  rectum.  A  routine  examination  is  now  made  first  of 
the  left  side  of  the  pelvis  and  abdominal  cavity  and  then  to  the  right 
up  to  or  above  the  level  of  the  umbilicus,  which  can  usually  be 
reached  with  great  ease.  Any  abnormal  growth  not  only  in  the 
sexual  organs  and  abdominal  viscera,  but  in  the  intestines  and  retro- 
peritoneal structures,  may  be  readily  recognized. 

In  little  children  the  finger  in  the  rectum  and  the  hand  on  the 
abdominal  wall  are  separated  only  by  the  thickness  of  the  com- 
paratively thin  walls  of  the  child's  abdomen,  and  a  growth  can  be 
outlined  with  startling  exactness.  The  iliac,  hypogastric,  and 
umbilical  regions  are  within  one's  grasp;  the  important  regions  of 
the  appendix  and  the  contiguous  structures  are  almost  within  one's 
hand,  and  we  can  at  once  recognize  the  so-called  intestinal  matting; 
even  a  slight  degree  of  peritonitis,  just  sufficient  to  agglutinate  the 
omentum,  may  be  recognized  by  the  combined  examination  in  expe- 
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rirnccfl  hands,  j)arti(iilarly  (liosc  liaiids  that  have  K-anicd  to  know 
tluit  when  peritonitis  is  ])ro.srnt  the  inti'stincs  move  on  nmsse,  as  it 
were,  and  do  not  (juickly  glide  under  the  fingers  as  the  healthy 
gut  will. 

A  note  of  warning  must  he  sounded  here  in  icgard  to  tlie  danger 
of  mistaking  a  partially  hllcd  Madder  for  a  tumor  or  a  peritoneal 
exuilation.  The  means  of  guarding  against  this  error  is  self-evident; 
I  only  mention  it  because  those  of  us  who  are  teaching  sometimes 
see  the  younger  practitioner  fall  into  error.  We  must  also  guard 
against  mistaking  a  j)us  collection  or  serous  accumulation  for  a 
Hlled  bladder. 

Let  us  for  a  moment  consider  the  anatomical  peculiarities  of  the 
female  pelvic  organs  in  children.  The  sacrum  and  in  consequence 
the  rectum  are  almost  straight.  One  will  miss  the  well-known 
hollow  of  the  sacrum,  and  the  large  lax  ampullar  distention  does 
not  exist.  In  young  children,  those  who  have  not  walked  much, 
the  bladder  is  about  the  size  and  shape  of  an  egg,  the  base  downward, 
and  its  site  is  almost  purely  abdominal.  As  the  child  walks  more 
the  bladder  sinks  lower  in  the  pelvis,  Imt  until  about  puberty  it  can 
readily  be  displaced  into  the  abdominal  cavity  by  an  examining 
finger,  so  loose  is  its  attachment.  The  infantile  uterus  has  but 
little  body;  it  is  practically  a  thin  cord  made  up  mostly  of  the  cer\'ix 
which  at  first  appears  unduly  bulky.  It  lies  comparatively  high 
in  the  pelvis,  but  can  be  rolled  between  the  fingers  and  the  symphysis 
pubis.  In  young  children  the  ovaries  are  at  the  side  of  the  pelvis 
close  to  the  external  iliac  artery:  the  pulsation  of  this  vessel  is  one 
of  the  guides  for  their  location,  the  other  being  the  sickle-shaped 
uterosacral  ligaments.  It  is  to  be  understood  that  these  landmarks 
are  subject  to  as  many  variations  in  the  child  as  in  the  adult.  The 
usual  variation  is  a  higher  location,  but  we  must  remember  those 
cases  of  congenital  prolapse  of  the  uterus  to  which  I  have  called 
attention,^  and  we  must  distinguish  this  prolapse  from  congenital 
hypertrophic  elongation  of  the  cervix.  The  prolapse  may  be  of 
any  degree,  and  is  usually  without  marked  symptoms;  indeed,  some 
of  the  children  have  performed  the  functions  of  the  bladder  and 
rectum  in  a  normal  manner.  These  cases  of  congenital  prolapse 
are  likely  to  be  associated  with  lumbosacral  spina  bifida  anrl  rectal 
ectropion,  often  with  clubbed  feet,  sometimes  with  hydrocephalus 
and  hypertrichosis. 

Other  causative  factors  have  been  thought  to  be  an  abnormally 
large  size  of  the  pelvis,  an  enlargement  of  the  uterine  body  or  cervix 
or  of  the  entire  organ,  and  increased  abdominal  pressure;  such  a 
case  for  example  as  that  of  Stepkowski,^  who  saw  a  woman,  aged 
twenty-five  years,  with  complete  prolapse  of  the  uterus  and  vagina 

'  Cyclopedia  of  the  Diseases  of  Children,  Keating  and  Edwards, 
*  Gaz.  lek  in  Przegl.  Chir.,  la  Gynic,  1897,  No,  1, 
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which  was  caused  by  excessive  vomiting  when  she  was  but  thirteen 
vcars  of  age,  and  that  of  Karczewski,^  who  saw  a  girl,  aged  thirteen 
years,  with  complete  procedentia  (h'veloj)ing  gra(kially  from  carrying 
heavy  burdens.  Uterine  displacement  other  than  prolapse  also 
occurs  in  very  young  children.  Spencer"  reports  a  case  of  retro- 
flexion of  the  uterus  in  a  newborn  child,  and  Berli,^  one  of  congenital 
(lisj)lacement  in  the  newborn.  rarj)enter,*  who  was  one  of  the 
pioneers  in  the  rectal  examination  of  children,  says  that  a  uterus 
in  a  child,  aged  about  two  years,  is  an  inch  long  and  an  inch  broad 
at  the  fundus,  the  tubes  about  one  and  three-fourths  inches,  the  right 
ovarv  five-eighths  inch  in  length,  and  the  left  one-half  inch  in  length, 
and  each  about  one-sixth  inch  in  diameter.  The  ovaries  vary  from 
five-sixteenths  inch  long  by  one-fourth  inch  broad  in  a  child  a  few 
weeks  old.  The  organs  measure  one  and  one-half  inches  by  one- 
half  inch  in  a  child  approaching  puberty.  Ovaries  show  some 
variations  in  size  in  children  of  similar  ages.  One  ovary  is  not  in- 
frecjuently  decidedly  larger  than  its  fellow.  The  Fallopian  tubes 
for  clinical  purposes  are  about  equal  to  the  vas  at  a  similar  age, 
at  their  narrowest  part,  but  they  gradually  enlarge  as  they  pass 
along  to  the  fimbriated  extremity;  in  length  they  vary  from  a  little 
over  one  inch  to  a  little  over  three  inches,  according  to  age. 

As  I  have  already  stated,  the  two  anatomical  aids  to  the  recogni- 
tion of  these  structures  when  examining  by  the  rectum  are  the  iliac 
arteries  and  the  uterosacral  ligaments.  These  ligaments,  as  Keating 
and  I  showed  many  years  ago,  form  a  curve  surrounding  the  rectum 
in  children,  and  when  the  finger  is  introduced  and  passed  gently 
upward  their  sharp  edge  is  readily  recognized.  Following  up  this 
edge  we  surely  come  to  both  the  tube  and  the  ovary  which  can 
be  outlined  by  pressing  toward  the  bony  wall  of  the  pelvis.  The 
ureters  are  also  palpable  imder  the  same  guidance;  in  this  way  an 
impacted  calculus  has  been  detected  in  a  tuberculous  ureter  in  a 
child. 

In  examining  children  we  must  ever  bear  in  mind  that  displace- 
ments of  the  ovaries  and  tubes  into  the  inguinal  or  crural  openings 
are  not  extremely  unusual,  and  if  we  find  difficulty  in  locating 
them  in  the  pelvis,  these  latter  structures,  the  navel,  the  ischiadic, 
and  obturator  foramina  should  be  examined;  it  is  well  also  to  re- 
member that  these  prolapsed  ovaries  may  be  cystic  and  cause  con- 
siderable  difficulty   in  diagnosis. 

Diseases  of  the  uterus,  tubes,  ovaries,  and  vagina  in  childhood 
are  far  more  frequent  than  is  generally  supposed  by  those  who  have 
not  given  special  attention  to  the  study  of  those  diseases  in  the  very 
young.     Even  as  late  as   1888  no  less  an  authority  than  Lusk^ 

»  Gaz.  lek  in  Przegl.  Chir.,  la  Gynic,  1897,  No.  1. 

«  Trans.    Obstet.  Soc,  London,  1892-93,  xxxiv,  25  to  28. 

'  Univ.  Med.  Mag.,  1893-94,  \-i.  185.  »  Pediatrics,  1896,  i,  481 

'  American  System  of  Gynecology, 
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wrote  that  no  case  of  uterine  sareoma  is  known  to  have  occurred 
j)revious  to  j)ul)erty,  a  statement  as  incorrect  then  as  it  is  now. 
Tlie  Hterature  on  this  subject,  for  the  most  part,  is  scattered  through- 
out periocHcal  ])ul)hcations,  hut  of  recent  years  Howard  A.  Kelly 
and  1  have  made  an  attempt  to  consolidate  these  scattered  publica- 
tions into  stanilard  text-book^/" 

To  show  the  frequency  of  pi>lvic  disease  in  children  it  is  only 
necessary  to  say  that  Bland  Sutton  has  recently  collected  one  hundred 
cases  of  ovariotomies  performed  on  chiklren  vmder  sixteen  years  of 
age.  Weil"  has  added  sixty  cases  under  ten  years  of  age,  and  I 
have  over  275  references  to  pelvic  and  abdominal  diseases  in  little 
children.  But  to  those  of  us  who  have  engaged  in  this  study  for 
a  number  of  years,  the  manner  in  which  writers  report  their  cases  is 
extremely  disappointing,  when  we  are  endeavoring  to  elucidate  new 
facts.  Because  pediatrics  as  a  special  department  is  new%  it  is 
most  important  to  record  every  detail  in  the  clinical  history  and  in 
the  operative  procedures,  but  most  important  of  all  is  the  later  history 
of  the  patient,  as  by  this  knowledge  alone  shall  we  be  aljle  to  formu- 
late the  factors  upon  which  to  base  reliable  conclusions  both  as  to 
the  immediate  prognosis  and  the  expectancy. 

An  interesting  point  is  that  all  forms  of  diseases  of  the  adult  female 
pelvis  have  been  recorded  in  childhood.  Again,  in  the  child  certain 
growths  seem  to  have  certain  selective  age  periods:  sarcoma  and 
dermoids  usually  occur  under  the  third  year;  and  ovarian  cysts 
become  more  frequent  about  puberty,  although  they  are  seen  at  all 
ages,  even  from  the  earliest  infancy.  Chiene'"  removed  one  at  the 
early  age  of  three  months;  Boullard'^  saw  a  newborn  infant  in  whom 
both  ovaries  contained  a  large  number  of  cysts;  Schultz**  saw  an 
ovarian  cyst  in  a  still-born  child;  Doran^*  reported  proliferating 
cysts  in  the  ovary  in  a  seven-months  foetus;  and  Lederer^®  operated 
upon  a  fifteen-weeks-old  infant  fol*  cystic  degeneration  of  the  left  ovary 
and  in  addition  found  the  right  ovary  in  the  inguinal  canal.  Some 
very  early  successful  cases  of  removal  of  sarcoma  of  the  ovary  are 
recorded:  Harris,"  for  example,  removed  such  a  tumor  in  a  child, 
aged  twenty-two  months;  Hoffman's'^  patient  was  aged  thirty-three 
months  (fatal  result);  Cameron's^'''  was  forty  months  old  (also  fatal 
result).  Byford^^  had  a  successful  case  at  the  age  of  four  years  and 
eight  months.  Altogether  a  large  number  of  sarcomatous  ovaries 
have  been  observed  and  recorded  in  children  from  an  early  age 

"  Cyclopedia  of  Diseases  of  Children,  Keating  and  Edwards,  first,  second,  and  third 
editions,  1889  to  1901,  J.  B.  Lippincott  Co.,  Philadelphia,  Pa.;  Gynecology  and  Abdominal 
Surgery.  Kelly  and  Noble,  vol.  i,  p.  809,  W.  B.  Saunders  &  Co.,  1907,  Philadelphia,  Pa. 

"  Johns  Hopkins  Ho.spital  Bulletin,  March,  1905,  xvi.  No.  168. 

»  Edin.  Med.  Jour.,  June,  1884.  »  Bull.  soc.  anat.  de  Paris,  1854,  xxix,  15. 

"  Verhandl.  d.  Gesellsch.  f.  Geburtsch.  in  Berlin  (1857-58),  1859,  xi,  55  to  57. 

»  Proc.  Path.  Soc.  London,  188a-81,  xxxii,  147  to  150. 

"  Allg.  Wein.  Med.  Zgt.,  1895,  x,  253.  '^  Ainer.  Jour.  Obst.,  October,  1904,  530. 

"  Ibid.,  xxxvi.  i'  Glasgow  Med.  Jour.,  1889. 

»  Chicago  Med.  Record,  1891-92,  ii. 
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up  to  about  the  eighteenth  year  (see  Tables  I  and  II) — a  later  age 
cxchiding  their  study  for  this  paper.  Nor  is  carcinoma  of  these 
structures  unknown  during  the  earher  years  of  hfe:  Brown^* 
reports  one  encephaloid  disease  of  the  right  ovary  in  a  child  (age 
not  stated);  Marjolin's"  remarkable  case  was  aged  but  one  year, 
but  had  a  very  large  cancerous  tumor.  Weil"  reports  an  adeno- 
carcinoma of  the  left  ovary  in  a  girl,  aged  five  years.  The 
ovary  was  the  size  of  a  large  cocoanut,  freely  movable,  and 
was  removed  with  the  left  tube  without  any  hemorrhage.  The 
child  made  a  remarkable  recovery.  Stolypinsky^*  reports  a  car- 
cinoma of  the  ovary  in  a  girl,  aged  eight  years;  Leopold-^  one  in  a 
girl  aged  nine  years;  G)rse-"  one  involving  the  uterus  and  ovaries 
in  a  girl,  aged  twelve  years,  and  Michel"  removed  by  operation  a 
carcinoma  of  the  ovary  that  was  the  size  of  a  man's  head,  in  a 
girl  aged  sixteen  years.  In  two  years  she  died  of  recurrence.  At 
autopsy  a  large  tumor  in  the  left  side  of  the  abdomen  was  found, 
with  metastasis  to  the  liver  and  kidneys,  but  most  interesting  of  all 
is  the  fact  that  the  microscope  showed  the  tumor  to  have  a  chorion- 
epithelioma-like  structure. 

Many  more  instances  of  the  early  involvement  of  the  ovary  by 
malignant  disease  could  be  cited  from  the  literature,  but  sufficient 
has  been  given  to  make  good  my  contention  that  the  disease  can  no 
longer  be  considered  extremelv  rare,  even  at  the  very  early  periods 
of  life. 

Let  me  briefly  consider  the  clinical  modification  in  the  disease 
due  to  the  tender  age  of  the  subject.  The  age,  by  the  way,  is  abso- 
lutely no  contra-indication  to  operation.  It  is  true  that  the  very 
young  do  not  stand  this  «ort  of  surgery  as  well  as  the  very  old; 
nevertheless  their  resistance  is  surprisingly  good  and  sufficiently 
reliable  to  warrant  extensive  surgery  in  the  face  of  malignant  involve- 
ment of  removable  structures.  Malignant  ovarian  tumors  are 
more  common  in  children  than  in  very  old  women;  of  these,  the 
ovarian  dermoids  and  sarcomas  are  perhaps  the  most  frequent. 
We  must  not  forget  the  presence  of  carcinoma  at  tliis  period  of  life. 
Many  of  the  earlier  cases  are  no  doubt  rather  carelessly  worked 
out  in  regard  to  the  microscopic  diagnosis,  Cullen  says  that 
adenocarcinoma  of  the  ovary  is  extremely  deceptive  unless  many 
sections  from  the  various  parts  of  the  growth  are  examined  and 
then  it  will  be  found  that  the  advancing  edges  are  most  character- 
istic of  the  carcinomatous  arrangement 

2'  Lancet,  London,  1858,  i,  456. 

22  Bull.  see.  de  chir.  de  Paris  (1860),  1861,  2  s.  1,  667-72.  «  ibid. 

^*  Rev.  de  gjiiecol.  et  de  chir  abd.,  \-iii,  708. 

2»  Centralbi.  f.  Gj-n.,  1874,  xviii. 

»  Trans.  Coll.  Phys.,  Pliiladelphia  (1856-62),  1863,  n.  s.,  iii,  33G 

"  Zentralbl.  f.  Gyniik.,  1905,  No.  14. 
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The  svinptoiiis  of  a  inali>;iiant  jK-lvic  <;ro\vth  in  a  child  art'  very 
likely,  in  my  cxpcriciK-o,  to  he  t'xtivincly  indrfiiiitc.  Certainly  this 
is  so  in  the  earlier  stages  and  in  the  two  cases  of  which  I  have  notes, 
the  sarcoma  of  the  ovary  had  reached  such  a  size  as  to  he  noticeable 
externally  and  the  parents  discussed  the  change  of  contour  in  the 
ahdominal  segment;  hut  the  children  denied  all  abnormal  abdominal 
sensations.  Neither  of  these  children  had  emaciated  at  all,  and 
were  brought  to  me  because  they  had  a  large  growing  abdomen. 

If  we  are  unable  to  satisfy  ourselves  that  the  diagnosis  is  complete 
and  that  malignant  disease  or  other  serious  pelvic  abnormalities  do 
not  exist,  there  can  ])e  no  possible  objection  to  an  exploratory 
incision  in  the  child  when  life  seems  threatened  by  an  abdominal 
growth.  If  possible,  one  should  remove  the  growth  at  this  time; 
if  not,  the  simple  incision  carefully  made  and  carefully  attended 
to  afterwaril  does  not  add  to  the  danger  of  the  already  existing 
disease.  I  always  prefer  the  median  incision  in  children,  made  one 
inch  above  the  symphysis  pubis  and  extending  upward  one  and 
one-half  to  two  inches. 

This  uicision  renders  all  the  organs  accessible,  and  its  closure 
is  perhaps  less  subject  to  hernial  complications.  The  peritoneum 
in  the  child  is  a  very  delicate  membrane;  it  should  be  picked 
up  in  a  fold  and  very  slightly  nicked,  when  air  will  enter  the  general 
cavity  and  the  incision  may  be  cautiously  enlarged.  It  may  be 
torn  the  full  length  of  the  incision,  but  I  prefer  the  use  of  scissors. 
The  entire  pelvis,  contiguous  and  related  organs,  should  be  carefully 
and  systematically  explored.  My  rule  has  been  the  uterus  first, 
because  it  is  more  readily  recognized,  then  the  right  and  the  left 
palpation  of  ovaries,  tubes,  broad  ligaments,  ureters,  kidneys,  and 
appendix.  This  can  be  very  gently  and  quickly  done  in  the 
child,  and  with  but  little  manipulation,  so  accessible  are  the  organs. 
Of  course,  very  simple  means  should  be  employed  first,  but  I  never 
hesitate  to  advise  exploratory  incision  if  the  diagnosis  is  not  per- 
fectly clear  or  if  there  is  any  question  at  all  of  malignancy. 

In  the  child,  unlike  the  adult,  the  abnormal  pelvic  conditions  are 
always  of  a  serious  nature.  An  abdominal  tumor  in  a  child  is  likely 
to  be  either  a  dermoid  cyst,  sarcoma,  or  adenocarcinoma  of  the 
ovaries,  malignant  or  cystic  renal  diseases,  or  certain  somewhat 
rare  and  atypical  retroperitoneal  renal  disorders.  So  we  must  of 
necessity  look  upon  the  presence  of  an  abdominal  tumor  in  a  child 
as  of  serious  import,  and  exhaust  all  methods  of  arriving  at  an 
accurate  diagnosis. 

Henning's'''*  treatise,  written  nearly  thirty  years  ago,  is  still  the 
best  on  the  diseases  of  the  female  sexual  organs  in  children.  He 
tells  us  that  dermoid  cysts  are  apt  to  be  carried  into  the  years  of 
puberty,  on  account  of  their  slow  growth  and  lack  of  early  symptoms; 

"  Gerbardt'e  Haadbuch  der  Kinderkrankheiten. 


Table  I. — Malignant  Disease  of  the  Ovary  in  Children. 


Reporter 

Age 

7  mos. 

Tumor 

Remarks 

Reference 

Doran 

Cancer 

Trans.    Path.     Soc, 

fcEtus 

London,  1882 

von  l'ranqu6 

foetus 

Sarcoma 

Weil;  Johns  Hopkins 
Hosp.  Bull.,  March, 



1905,  No.  168 

Hollander 

9  mos. 

Spindle-  and  round- 

Operation:  recovery. 

Deut.    med.    Woch. 

cell  sarcoma 

Tni.s   case    appears 
also  in  Table  II 

Vereins,  Beilage, 
1896,  xxii,  16;  Fed. 
1896,  ii 

Marjolin 

lyr. 

Cancer  of  ovarv 

Very  large 

Bull.  soc.  de  chir.  de 
Paris  (1860)  1861, 
2  S.,  i,  667-672 

Harris 

1  yr.  and 

Sarcoma  and  endo- 

Recovery;      twisted 

Amer.  Jour.  Obstet., 

10  mos. 

thelioma 

pedicle 

October,  1904 

Pick 

2  yrs. 

Spindle-cell  sarcoma 

Vagina  and  all  pelvic 
organs  infiltrated 

Arch.  f.  Gynak.,1894, 
xlvi,  p.  592 

Cibb 

2H  yrs. 

Cystic  sarcoma 

Glasgow  Med.  .Jour,, 

ix.  No.  1,  p.  3.3 

Evers 

2V2  yrs. 

Sarcoma 

St.  Louis    Courier  of 

Med.,  August,  1884 

Hoffman 

2  yrs. 
9  mos. 

Sarcoma 

Death 

Amer.  Jour.  Obstet., 
xxxvi 

Cameron 

3  yrs. 
6  mos. 

Sarcoma 

Death 

Glasgow  Med.  Jour., 
1889 

Smith,  F.  C. 

3  yrs. 

Myxosarcoma 

Recovery;      vaginal 
and  uterine  polyps, 
uterine     subperito- 
neal growth.     This 
case  also  appears  in 
Table  II 

Ibid 

Schwartz 

4  yrs. 

Adenocystoma 

Recovery 

Arch.  f.  Gyn.,  xiii,  4 

Foerster 

4  yrs. 
6  mos. 

Sarcoma 

Death 

Amer.  Jour.  Obstet., 
xxxi 

Byford 

4  yrs. 
8  mos. 

Sarcoma 

Recovery 

Chicago  Med.  Rec, 
1891-2,  ii 

Weil 

5  yrs. 

Adenocarcinoma 

Operation;  recovery. 
Tumor     size    of     a 
cocoanut;   removed 
with  tube;  no  hem- 
orrhage;  alive   and 
well     at     time     of 
report 

.Johns  Hopkins  Hos- 
pital Bull.,  March, 
1905,  xvi.    No.    168 

Demme 

5  yrs. 

Congenital        fibro- 

Jahrsb.     des      Jern- 

sarcoma 

nerschen  Kinder 
spetales  ze  Berne, 
1881 

Turner 

6  yrs. 

Medullary    sarcoma 
of  both  ovaries  and 
of  peritoneum 

Death 

Trans.  Path.  Soc, 
London,  1892-3, 
xHv,  110 

Page 

6  yrs. 

Sarcoma 

Recovery 

Lancet,  December, 
1895 

Parry 

7  yrs. 

Carcinoma 

Death 

Lancet,  1907,  ii , 
1607 

Croom 

7  yrs. 

Sarcoma 

Recovery;  last  report 
two     years      later; 
still     well.     Croom 
considers       prema- 
ture sexual  develop- 
ment in  relation  to 
ovarian  tumors 

Edin.  Med.  and 
Surg.  Jour.,  1893, 
p.  689 

Olshausen 

8  yrs. 

Carcinoma 

Autopsy;  no    opera- 
tion 

Weil,  Ibid 

Stolypinsky 

8  yrs. 

Carcinoma 

Result  not  stated 

Rev.  de  gyne.  de 
chir.  abdom.,  viii, 
708 

Gussenbauer 

8  yrs. 

Carcinoma 

Recovery 

Wien.  med.  Woch., 
1894,  No.  41 

Sharp,  W.  H. 

8  yrs. 

Cystic   encephaloid 

Not  stated 

N.  Y.  Med.  Jour., 
1874,  xix,  52-54 

Chenoweth 

8  yrs. 

Sarcoma 

Recovery 

Amer.  Jour.  Obstet., 

Mali  us 

9  yrs. 

Cystcsarcoma 

Death 

XV 

Lancet,  1890,  i,  1174 

Forbes 

9  yrs. 

Myxosarcoma 

Recovery 

Aust  ralian  Med.  Jour. 
Melbourne,  1894, 
xvi 

Leopold 

9  yrs. 

Carcinoma 

Death 

Centralblatt  f.  Gyna- 
kologie,    1894,  .xviii 

Palmer 

9  yrs. 

Cancer 

Trans.     Med.      Soc, 

Dist.  Columbia 

McBurney 

10  yrs. 

Sarcoma 

Recovery 

Annals  Surg.,  1895, 
xxi,  706 

Wagner 

10  yrs. 

Sarcoma 

Recovery 

Arch.  f.  klin.  Chir., 
XXX, 704 

Croom 

11  yrs. 

Sarcoma 

Recovery 

Obstet.  Trans.  Edin., 
xiv,  93 

Reporter 


Age 


Kd wards,  Wm.  A.,  11  yrs. 


Tumor 


Sarcoma 


Kelly.  H.  A. 
Kokhardt 

Bode 

Anderson 
Marien 

.loiion 
Smith 
Gage 

Thornton 
Von  Szabo 

Michel 


Homans 
Binaud 

Donhauser 
Mo.  G. 

Fenemenow 

Piwowarski 

Brown 
Amann 


12  yrs.       Sarcoma 


13  yr.-<.       Sarcoma 


13  yrs.     j  Sarcoma 


13  yrs. 
13  yrs. 

13  yrs. 
13  yrs. 
15}^  yrs. 

15  yrs. 
15  yrs. 


Sarcoma 
Sarco-epitli^iiome 


Remarks 


Recovery ;  child 
made  e  x  c  o  1 1  e  n  t 
operative  recovcrv; 
died  in  .six  weeks 
from  general  metas- 
tasis 

Perfect  recovery; 
tumor  large  enough 
to  fill  a  liiit;  died 
2  years  later  from 
dysentery 

Recovery;  double 
oophorectom.v  as 
opposite  ovary  was 
cystic:  1}^  years 
later  showed  no  re- 
currence 

Recovery;  tumor 
filled  entire  abdo- 
men ;  grew  under 
sheath  of  abdomi-; 
nal  muscles 

Recovery;  died  in 
few  months  from 
recurrence 


Tumeur  maligne  de  Recovery 

I'ovaire  I 

Carcinoma 


Sarcoma 

Carcinoma 
Carcinoma 


16  yrs.      Carcinoma 


17  yrs. 


17  yrs. 


Sarcoma  of  pelvic 
organs,  omentum 
and  mesentery 


Primary  (large) 

cancer  of  ovary 


Children 

Malignant 
tumor 

ovarian 

Child, 

Sarcoma 

age  not 

stated 

Child, 

Sarcoma 

age  not 

stated 

Child, 

Malignant 
tumor 

ovarian 

Child, 

E  nc  e  ph  a 

loid  of 

age  not 

ovary 

stated 

Child. 

jCarcinoma 

age  not 

stated 

Death;  both   ovaries 

diseased 
Recovery;     tumor 

filled  abdomen  and 

very  adherent 
Death 

Death;  hemorrhage 
into  abdominal 
walls  and  intestinal 
adhesions 

Recovery;  died  in 
2  years  from  re- 
currence; growth 
size  of  man's  head 
removed  at  opera- 
tion; autopsy, large 
tumor  on  left  side 
of  abdomen;  metas- 
tasis to  liver  and 
kidneys;  microscope 
showed  that  the 
tumor  had  a 
chorionepithelioma- 
like  structure 

Died  of  shock  in 
three  hours;  about 
13  pounds  of  en- 
cephaloid  cancer 
removed 

Perfect  recove  r  y ; 
cancer  was  very  vol- 
uminous(31b.  7,oz.) 
with  ascites;  a 
perfect  cure  by 
ovariotomy 


Death 

Death 

The  author  considers 
this  to  be  a  rare 
tumor 


Reference 


Present  comniuMica- 
tion 


Cyclop.  Dis.  of  Chil- 
dren, Keating  and 
lOdwards,  iii,  739 


Deut.    med.    Woch., 
1895,  S.  96 


Central,  f.  Gyn.,  Bd. 
xviii,  1171 


Bland  Suttou.,  Dis- 
eases of  Tubes  and 
Ovaries 

Univ.  M(5d.  du 
Canada,  Montreal, 
1908,  xxxvii,  317- 
320 

(Jaz.  med.  de  Nantes, 
1907,  2.  S.,  XXV,  17 

Lancet,  1874,  ii,  501 

Jour.    Amer.      Med. 

A.SSOC.,     December, 

1894 
Med.      Times      and 

Gaz.,  1883,  i,  211. 
Arch.    f.     Gvn.     Bd. 

xxxii,  S.  193 


Zentralbl.  f.  Gyniik., 
1905,  No.  14;  Amer. 
Med.,  August  26, 
1905,  p.  377 


384  Laparotomies  for 
Ovarian  Disease; 
Sawyer  &  Sons, 
Boston,  1887 

.Jour.  med.  de  Bor- 
deaux, 1894,  xiv., 
345 


Albany  med.  Ann., 
1906,  xxvii,  20-30 

Osservatore,  Torino, 
1876,  xii,  84 

Rev.  de  gyn.  et  de 
chir.  abdominale, 
1904,  viii,  708 

Ueber  einen  .selti- 
nen  Fall  von  malig- 
nen  Ovarialtumor 
bie  einen  Kinde, 
Berlin,    1905,   xliv. 


Lancet,  1858,  i,  456 
Exploratory  incision  Weil,  Ibid 


Table  II. — Malignant  Disease  of  the  Uterus  in  Children. 


Reporter 

Age 

Tumor 

Remarks 

Reference 

Hollander 

9  mos. 

Sarcoma     of     uterus 

Total     extirpation; 

Deut.    med.    Woch., 

and  vagina 

discharged    from 
hospital  in  1  month, 
cured 

1896,  xxii,  16 

Curtis 

12  mos. 

Sarcoma    of     cervix 

Operation;    death 

Trans.  Obstet.   Soc, 

and  vaginal  vault 

following  day 

London,  1904,  xlv, 
320 
Surg.,    Gynec.     and 

Findley 

18  mos. 

Primary,  small  spin- 
dle-cell sarcoma  of 

First  noticed  on  an- 

first no- 

terior lip  of  cervix; 

Obstet.,       Chicago, 

ticed 

cervix 

removed;  in  6  weeks 
return;  in  3 months 
another    operation; 
child  died  in  fourth 
year  of  life;    wliole 
pelvis     filled     with 
mass 

1906,  iii.  No.  4, 
p.  501 

Rosenstein 

2yrs. 

Carcinosarcoma 

Died 

Arch.  f.  path.  Anat., 
Berhn,  1883,  xcii, 
191 

Steffen 

From  5 

Eight   cases;    3  sar- 

All   the   sarcomas 

Die     Malignen     Ge  - 

mos.  to 

coma  of  uterus;    2 

were  considered   to 

.schwiilste    in    Kin- 

2  yrs. 

carcinoma  of  uterus; 
3  .sarcoma  of  uterus 
and  vagina 

be   congenital; 
Steffen     .says     that 
benign  congenital 
tumors   are    known 
to    become    malig- 
nant after  attempt 
at  radical  removal 

desalter,  1905 

Vircliow's  Arch. 

Less  than 

Primary  sarcoma  of 

Death  from  cachexia 

Virchow's  Arch.,  Bd. 

2  yrs. 

fundus    uteri;     ex- 
tensive in  bladder 

xcii,  1 

Pick.  L 

2  yrs. 

Primary     carcinoma 

Polyp  in  vagina;  sec- 

Arch.   f.    Gyn.,    Bd. 

of  cervix 

ondary  large  growth 
in  abdomen;    death 

xlvii,  1 

due  to  clironic  peri- 

tonitis 

Laidlcy 

2  yrs.  and 

Carcinoma;    post- 

Death 

St.  Louis  Courier  of 

6  mos. 

mortem  and  micro- 
scopic diagnosis 

Med.,  Sajou's 
Annual,  1891,  F.  34, 
vol.  ii 

Smith,  F.  C. 

3  yrs. 

Small   round-cell 

Subperitoneal     uter- 

Amer. Jour.  Obstet.. 

myxosarcoma 

ine  growths;     vagi- 

1883, xvi,  555-6 

of  uterus 

nal  polyp;   death  in 
33    days    after    re- 
moval   of     vaginal 
growth 
Posterior      wall      of 

Ahlfcld 

3  yrs.  and 

Sarcoma       probably 

Arch.  f.  Gyn.,  Band 

6  mos. 

primary  in  v.igina; 
a  large    tumor  was 
attached  to  the  fun- 
dus uteri  and  occu- 
pied    the    entire 
cavity  of  the  uterus 

bladder  involved 

xiv,  1 

Depage 

3  yrs.  and 

Primary  sarcoma  of 

First    operation    for 

Central,     f.    Kinder- 

6  mos. 

uterus;  microscopic 

cervical     fibroid; 

heilk.,1902,  Bd.vii, 

diagnosis 

growth  recurred  in 
6  months;    vaginal 
hysterectomy;  in  6 
weeks  entire  pelvis 
involved;  death 

S.  103 

Markovic 

5  yrs. 

Large     sarcoma     of 
posterior     wall     of 
uterus 

Death 

Liecnieki ,  1901 ,  xxiii , 
ii,  426 

Gynghofner 

8  yrs. 

Anterior  lip  of  cervix 

Almost      continuous 

Ztsch.f.Heilk.Prag., 

growth    size    of     a 

hemorrhages     from 

1888,  Band  ix,  4-5 

hazel    nut;    medul- 

genital tract    for  2 

S.  337,  1  pt 

lary  carcinoma 

or  3  years;  died 

Homans,  J. 

10  yrs. 

Cancer  of  abdominal  Recovered       from 

Laparotomies  for 

organs 

operation;     died    9 
months  later 

Various  Diseases, 
Sawyer  &  Sons, 
Boston,  1887 

Bluhm 

11  yrs. 

Sarcoma;    cervical 
polyp 

Arch.  f.  Gvn.,  Band 
Lxviii,  Heft  62 

Agnus  Bluliin 

11  yrs. 

Sarcoma    botryoides 
mucosacervicis 

Operation;    recovery 

Med.  Woch.,  iv,  21, 
No.  175.  Mai  25 

Zweifel 

13  yrs. 

Round-cell    .sa  coma 
of  uterus 

Death 

Cent.  f.  Gyn.,  1884, 
Band  viii,  S.  401 

Von  Konig 

13  yrs. 

Krebsbildung 

Died 

Allg.  Wien.  Med. 
Ztg.,  1885,  XXX,  280 

Wells 

13  yrs. 

Cancer   of    body   of 

Menses      suppressed 

Findley,  Surg.,  Gyn., 

uterus;   extension 

for  8  months,  then 

and    Obstet.,     Chi- 

to bladder 

uterine  hemorrhage 
which  persisted  un- 

cago, 1906,  iii,  502 

til  death 
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Reporter 

Age 
Hyre. 

Tumor 
Carcinoma  of  cervix 

Remarks 

Reference 

Little 

New    Orleans    Med. 

uteri 

and  Surg.  Jour., 
189G-7.  xlix,  :i-2-2 

JaeRpr 

15  yrs. 

Fibrosarcoma    of 
uterus 

Central  States  Med. 
Monit.,  Indianap., 
1906,  ix.  7.54 

Hrartx 

18  yrs. 

Tumor    of    posterior 

Kaltenba<'h  removed 

,\r(li.   f.  Gynak,  Bd. 

lip  of  cervix,  2  cm. 

tiie    uterus    by   va- 
gina; girl  died  in  4 

ii,  1890 

in  diameter 

weeks;  no  autopsy; 

growth  was  tiiought 

to   be    an  endothe- 

lioma 

Coppee 

IS  yrs. 

Enceplialoid    cancer 
of  rapid  growth 

Death 

Bull.  see.  de  m^d. 
Gand.,  1864,  xxxi, 
35-39 

Tscliop 

19  yrs. 

Carcinoma;       micro- 

Vaginal    hysterec- 

Central,   f.    Gyniik., 

scopic  studies 

tomy;  full  recovery; 
vagina  and  adne.xa 
not  infiltrated 

1897,  No.  2 

Pkk.  L. 

Children 

Sarcoma    of    uterus 
and  vagifia 

Ueber  Sarcome  des 
Uterus  und  der 
Vagina  in  Kinders- 
alter  und  des  Pri- 
miire  .Scheidensar- 
coma  des  Erwach- 
senen;  Arch.  f. 
Gynk.,  Berlin, 
1894,  xlvi.,  191-255 

Odebreclit 
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indeed,  the  growth  may  be  so  slow  that  their  pre.sence  may  not  be 
manifested  until  adult  life  is  reached.  In  the  meantime  the  ovary 
will  functionate  normally.  Ovarian  cysts,  on  the  other  hand,  are 
brought  to  us  while  the  child  is  still  quite  young;  it  may  be  as  young 
as  three  months.  Malignant  disea.se  of  the  organs  develops  very 
rapidly  in  the  child,  and  is  likely  to  be  accompanied  by  ascitic  fluid; 
but  my  experience  i.s  that  the  general  health  does  not  become  in- 
volved as  early  as  we  would  suppose.  Most  writers  say  that  it  is 
characterized  by  early  marked  afl'ection  of  the  general  health. 
This  is  certainly  not  .so  in  my  cases.  The  children  with  malignant 
abdominal  growth  were  brought  to  me  because  their  parents  recog- 
nized the  abdominal  enlargement,  and  not  because  the  child's 
symptoms  were  exacting,  although  in  two  instances  the  growths 
were  very  large.  Of  course,  later  the  symptoms  are  those  common 
to  all  malignant  growths,  whether  in  child  or  adult. 

Sarcoma  is  the  most  frequent  growth  found  in  the  child's  ovary. 
Most  of  the  congenital  growths  are  sarcomas,  and  they  have  a  strong 
histological  resemblance  to  embryonic  ovarian  stroma.  Most  of 
tho.se  in  infancy  and  childhood  are  made  up  of  small  round  cells. 
The  other  varieties  described  in  children  are:  Spindle-cell  sarcoma, 
lymphangioma,  endothelioma,  and  fil)rosarcoma. 

Emanuel's^®  case  of  tumor  of  the  left  ovary,  in  a  fifteen-year-old 


"  Zeit.  f.  Geb.  u.  Gyn.,  Band  xxv. 
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f^irl,  contained  tissue  elements  of  endo-,  ecto-,  and  mesoderm,  but 
its  stroma  was  sarcomatous.  Tlie  child  made  an  excellent  operative 
rccovcrv,  but  died  four  nuMiths  later  from  recurrence. 

The  proteinosis  of  malignant  growths  of  the  ovary  at  the  present 
time  is  rather  appalling.  This  is  due,  however,  to  the  fact  that  the 
cases  are  not  submitted  early  enough  to  radical  removal  of  the 
incipient  growth.  'J'he  age  of  the  child  has  little  to  do  with  it; 
very  young  children  have  recovered  from  abdominal  operations  of 
all  sorts.  I  agree  with  Baginsky  that  the  prognosis  becomes  better 
day  by  day  as  the  technique  of  operations  in  this  region  progresses; 
as  a  writer  has  said,  the  age  of  the  patient  does  not,  as  one  would 
suppose,  contribute  any  valitl  reason  for  refusing  to  operate;  and,  as 
Kelly  says,  on  account  of  the  large  percentage  of  malignant  tumors 
in  children  and  the  consequent  dangers  of  delay,  the  operation 
should  be  performed  as  soon  as  the  patient  can  be  suitably  prepared 
for  it.  Ilenning  recognized  twenty-seven  years  ago  the  advantage 
of  early  operation  in  children. 

If  the  tumor  is  a  dermoid  or  cyst  the  prognosis  is  extremely  good, 
even  at  the  most  early  age  of  infancy;  but  if  it  is  sarcoma  or  carci- 
noma the  operative  prognosis  at  the  present  time  is  appalling  and 
the  chances  of  non-recurrence  are  remote.  Thus,  of  Sutton's  21 
cases  of  ovarian  sarcoma,  11  died  within  a  year  after  their  opera- 
tions, a  mortality  of  52.4  per  cent.  The  mortality  in  cysts  will 
be  about  8  per  cent.,  in  dermoids,  between  13  and  21  per  cent.; 
and  in  solid  tumors  (malignant),  between  33  and  52  per  cent. 
The  literature,  however,  contains  a  number  of  examples  in  which 
the  children  survived  for  years  and  were  well  when  last  heard  from. 
Bode's^'^  case  of  a  girl,  aged  thirteen  years,  with  large  round-celled 
sarcoma  of  the  right  ovary,  growing  under  the  sheath  of  the  ab- 
dominal muscles,  was  in  perfect  health  four  years  after  its  removal. 
Gage^^  removed  a  two  and  one-half  pound,  round-cell  sarcoma 
from  a  fifteen-year-old  girl,  who  five  years  afterward  was  well  and 
married.  Kelly's  patient  with  ovarian  sarcoma,  aged  twelve  years, 
lived  two  years  after  operation  and  died  from  dysentery,  without 
return  of  growth.  Harris's  case  of  twenty-two  months  of  age 
recurred,  as  did  Byford's,  aged  four  years  and  eight  months,  Page's,^' 
a  six-year-old  girl,  Groom's, ^^  a  seven-year-old  girl,  Forbes'^  at  nine 
years,  McBurney's^^  at  ten  years,  and  Wagner's^**  at  ten  years.  The 
record  in  carcinoma  in  children  is  most  unsatisfactory,  with  here  and 
there  a  gleam  of  hope.  Redner's  case,  a  nine-year-old  child,  died 
one  year  later  from  recurrence.  She  made  a  good  operative  recovery. 
One  of  this  operator's  cases  in  a  child  was  well  four  years  after  the 
removal  of  the  ovary ;  another  of  the  children  died  in  three  months  from 

^  Central,  f.  Gyn.,  Band  xviii,  S.  1171. 

"  Jour.  Amer.  Med.  Assoc,  December,  1894.  '2   Lancet,   December,    1895. 

33  Edin.  Med.  and  Surg.  Jour.,  1893,  p.  689.  ^  Australian  Med.  Jour.,  1894,  x\n. 

3'  Annals  of  Surgery,  1895,  xxi,  706.  »  Arch.  f.  klin.  Chir.,  xxx,  704. 
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recnirronce.  Ilonian's"  case,  a<:;o(l  ten  years,  of  eaneer  of  the  alKloini- 
nal  origan  recovered  nicely  from  the  operation,  l)ut  died  nine  months 
afterward  from  recurren((\  Michel  lost  a  case  in  a  sixte(Mi-ycar-old 
girl  two  years  after  operation  from  recurrence  in  the  liver  and  kidneys. 
Weil's  case  of  adenocarcinoma  of  the  ovary  at  five  years  of  age  was 
well  at  the  last  report.  jNIarch,  1905. 

In  true  carcinoma  of  the  uterus  in  children  our  therapeutic 
measures  are  as  yet  of  little  avail.  Rosenstein's'^  case,  aged  two 
years,  classed  as  a  carcinosarcoma  of  the  uterus,  died  fourteen 
days  after  operation.  Ganghofner's  girl,  aged  eight  years,  with  a 
uterus  2.0  cm.  long,  containing  a  cancerous  tumor  the  size  of  a  crown 
piece,  died  from  an  intercurrent  variola.  Blum's'®  case,  aged  eleven 
years,  with  sarcoma  of  the  cervix,  died  from  recurrence.  Agnus 
Bluhin's*"  case  of  sarcoma  botryoides  cervicis  in  an  eleven-year- 
old  girl  recovered.  Bradford's"  case,  a  girl  aged  nine  years  with 
papillary  cystoma,  the  size  of  the  head  of  a  full-term  fa^tus,  was 
well  three  months  after  a  complete  hysterectomy.  Odebrecht's" 
case  in  a  young  girl  (age  not  stated),  wath  sarcomatous  degeneration 
of  a  uterine  myoma  recovered  after  operation.  Worrall's*'  case  of 
adenoma  of  the  uterus  and  double  ovarian  tumor  recovered  com- 
pletely. I  do  not  know  the  termination  of  Little's"  case  of  carcinoma 
of  the  cervix  uteri  in  a  fourteen-year-old  girl,  but  imagine  it  too  was 
fatal. 

Of  the  greatest  interest  are  the  cases  of  chorio-epithelioma  in 
children,  the  so-called  deciduoma  metastica  malignum  of  Sanger. 
Schlangenhofer,  of  Vienna,  in  1902,  reported  one  in  a  virgin, 
aged  thirteen  years,  who  had  never  menstruated;  Ahlfeld^''  one  at 
seventeen  years  of  age;  and  Champneys**'  one  at  eighteen  years; 
while  Brock's"*^  case  was  a  mole  passed  by  a  girl  twelve  and  one- 
half  years  old.  It  has  been  aptly  said  that  a  mother  fatally 
invaded  by  the  trophoblast  of  her  owm  child  would  be  a  person 
of  one  generation  killed  by  a  tumor  belonging  to  a  person  of  the 
next  generation — a  matricide;  but  these  little  girls  slain  by  an  em- 
bryoma  in  their  own  uterus  are  the  victims  of  a  potential  brother 
or  sister,  not  of  their  owai  child.     It  is  now  a  fratricide. 

For  purposes  of  illustration  I  will  detail  the  notes  of  but  one  case 
of  malignant  disease  of  the  ovary. 

A.  B.,  aged  eleven  years,  was  brought  to  me  on  May  20  by  her 
father,  because  he  noticed  a  reluctance  on  the  child's  part  to  go 
through  the  "setting  up"  exercises  which  it  was  the  custom  of  the 

"  Three  Hundred  and  Eighty-four  Laparotomies  for  Various  Diseases,  1887. 
»»  Arch.  f.  path.  Anat.,  1883,  xcii,  191.  ''  Arch.  f.  Gyn.,  Band  Ixviii,  Heft  62. 

*  See  table.  «  Arch.  Pediat.,  1892,  ix,  508. 

«  Zent.  f.  Gynak.,  1904,  No.  2. 
«  Australasian  Med.  Gaz.,  Sydney,  1893,  xii,  .308. 
**  New  Orleans  Med.  and  Surg.  Jour.,  1896-97,  p.  322. 

"  Monatsschr.  f.  Geb.  u.  Gyn.,  189.5,  i.  ■•*  London  Pract.,  January,  1896. 

"  Stone,  Chorio-epithelioma,  Amer.  Jour.  Obst.,  October,  1907. 
VOL.  138,  NO.  1. — JULY,  1909.  3 
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other  children  to  do  every  morning.  This  child  said  it  gave  her  an 
uncomfortable  sensation  to  stoop  forward  and  touch  the  floor  with 
her  hands.  This  was  the  only  symptom  that  she  complained  of. 
There  is  ahsolutely  nothing  of  interest  in  the  j)revious  history  of 
the  child  or  in  the  family  history.  The  mother  thought  the  child's 
waist  measure  was  increasing.  Examination  at  this  time  showed 
a  large  tumor  occupying  the  right  iliac,  lumbar,  and  hypogastric 
region  to  the  line  of  the  umbilicus.  The  tumor  mass  was  rather 
movable.  It  was  readily  outlined  and  was  apparently  extrapelvic; 
that  is,  it  did  not  seem  to  have  a  pelvic  origin;  its  physical  signs  were 
rather  those  of  kidney  enlargement,  but  the  urine  was  absolutely 
normal  and  remained  so.  The  inguinal,  axillary,  and  cervical 
glands  were  not  enlarged.  The  mannna;  were  normal  and  the  pubic 
hair  was  not  developed.     The  edge  of  the  tvnuor  was  easily  outlined. 

In  a  few  days  (May  24)  the  temperature  became  slightly  ele- 
vated and  irregular,  ranging  between  99.3°  and  100°  F.  This 
contimied  up  to  the  time  of  operation,  the  temperature  occasionally 
but  rarely  below  the  normal.  This  fall  might  occur  in  the  morning 
or  the  evening;  its  time  of  elevation  was  irregular  also.  The  highest 
temperature  recorded  from  the  first  observation.  May  20,  to  the  date 
of  operation,  June  IS,  was  101.2°,  which  occurred  on  May  27,  and 
seemed  to  be  due  to  an  intestinal  toxemia.  The  lowest  temperature 
was  98.2°  F.  During  the  pre-operative  period  of  observation,  extend- 
ing over  twenty-nine  days,  the  child  not  only  did  not  lose  weight,  but 
gained  one  pound  between  May  24  and  June  7. 

Operation:  Right  salpingo-oophorectomy,  with  the  cooperation 
of  Drs.  Lasher,  Dunbar,  Magee,  and  Parsons;  ether  was  used  and 
65  grams  was  administered.  The  operation  consumed  thirty-eight 
minutes  and  the  anesthesia  forty-five  minutes.  Median  incision. 
The  growth  was  found  to  be  a  large  sarcoma  of  the  right  ovary. 
A  portion  of  it  was  wedged  tightly  between  the  uterus  and  the 
bladder,  the  adhesions  being  very  intimate,  but  easily  broken  up. 
There  was  some  free  hemorrhage.  The  major  portion  of  the  growth 
was  above  the  brim  of  the  pelvis  and  occupied  about  the  site  of  an 
enlarged  kidney;  its  contour  was  not  unlike  that  organ.  The  portion 
that  extended  out  of  the  pelvis  was  pedunculated.  The  uterus  was  not 
enlarged.  There  was  no  evidence  of  metastasis  at  the  time  of  oper- 
ation. The  child  was  shocked  somewhat  during  the  removal  of 
the  growth,  but  readily  responded  to  the  usual  methods  of  com- 
bating such  a  condition. 

The  child  had  an  absolutely  uneventful  convalescence,  suffered 
little  pain,  and  speedily  arose  from  bed.  Within  a  month  a  return 
of  the  growth  was  noted  in  the  abdomen,  and  in  six  weeks  the  child 
succumbed  to  what  seemed  to  be  the  most  extensive  involvement 
of  the  organs  in  the  abdomen  that  I  have  ever  seen.  At  the  post- 
mortem, metastasis  was  seen  to  be  universal;  no  structure  seemed 
to  have  escaped  its  invasion. 

Primary  tumors  in  the  vagina  are  rare  at  all  ages;  they  are  usually 
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fil)roina,  Hhroinyoina,  inyoiiia,  sarcoma,  or  carcinoina.  All  except 
the  last  two  are  very  rare  in  children,  aiul  these  even  are  of  very 
infrequent  occurrence.  Sarcoma  of  the  vagina,  however,  is  more 
frecjuent  in  children  than  in  adults;  in  one  of  the  series  in  the  litera- 
ture, that  of  Starfiniicr,  of  20  cases,  24  were  in  children  under  five 
years  of  a^v;  indeed,  10  were  under  one  year  of  age.  INIalignant 
disease  of  the  vulva  and  vagina  constitutes  but  1  per  cent,  of  all 
malignant  disease  of  the  genital  tract  at  all  ages.  The  growths 
may  apparently  he  congenital  or  appear  early  in  life,  before  the  fifth 
year,  many,  in  fact,  before  the  first  year.  They  may  develop  from 
the  walls  of  Gartner's  canals  or  from  an  obliterated  IMiiller's  duct. 
Primary  sarcoma  of  the  vagina  is  the  most  frequent  malignant  growth 
in  chihlhood  and  is  a  specialized  form  of  malignant  disease  which 
may  afi'ect  any  or  all  of  the  connective  tissues  which  are  involved 
in  the  complicated  developmental  processes  associated  with  the 
formation  of  cloaca.  Sarcoma  of  the  vagina  in  childhood  is  usually 
microscopically  the  characteristic  structure  of  racemose  sarcomas. 
Striatetl  muscle  fibers  are  sometimes  seen  in  the  primary  tumor, 
the  secondary  growths,  and  in  the  metastases,  fibers  which 
Piquand^**  says  resemble  the  striated  muscle  found  in  a  three-months' 
foetus.  The  sarcoma  usually  grows  in  the  connective  tissue  of  the 
pelvic  organs,  and  may  extend  in  all  directions,  into  the  uterus, 
vagina,  bladder,  and  urethra.  In  some  cases  it  may  remain  cir~ 
cumscri})ed  in  the  vagina;  its  usual  clinical  form,  however,  is  that 
of  a  polyp,  either  vaginal  or  uterine,  often  both. 

In  children  vaginal  sarcoma  shows  very  distinctly  this  tendency 
to  become  pedunculated,  polypoid,  and  multiple.  It  pursues  a 
comparatively  slow  growth  and  ulcerates  very  slowly,  if  at  all; 
the  lymphatic  glands  are  affected,  if  at  all,  late  in  the  case,  and  in 
consequence  it  dissiminates  very  slowly.  The  growth  may  be  so 
slow  that  Herndon,*^  who  has  w-ritten  a  most  valuable  article  on  the 
pathology  of  the  reproductive  organs,  thinks  that  the  tumors  that 
were  not  observed  until  the  sixth  and  fifteenth  years,  respectively, 
are  probably  congenital,  but  do  not  show  active  growth  until  this 
later  period. 

There  is  usually  little  trouble  in  making  the  diagnosis,  but  un- 
fortunately the  general  practitioner  is  apt  to  look  upon  the  polyps 
as  benign  growths,  and  the  diagnosis  is  then  not  made  until  it  is  too 
late  to  remove  the  entire  growth.  The  prognosis  at  best  is  grave, 
but  recently  some  happy  results  have  been  reported,  cures  lasting  for 
several  years  (see  Table  III),  as  much  as  ten  in  one  instance,  with- 
out recurrence,  the  children  then  passing  from  observation.  Unfor- 
tunately, however,  recurrence  and  speedy  recurrence  is  still  the  rule, 
and  the  children  die  early  from  malignant  toxemia  or  from  pressure 
on  the  bladder  and  rectum  and  absorption  toxemia. 

*'  Sarcoma  of  the  Uterus,  Rev.  de  gyn.,  1905,  ix,  579. 

*'  Kelly  and  Noble,  Gynecological  and  Abdominal  Surgery,  i,  98. 


Table  III. — Malignant  Disease  of  the  Vagina  in  Children. 


Reporter 


Heckford 
Hauser 


Rabe 


Frick 
Schuehardt 


Hollander 


Johannersen,  A. 
Kolisko 


Weinlechner 
Holmes,  O.  L. 

Starfinger 

Thomas 
Strassman 


Age 

2  mos. 
6  mos. 

6  mos. 

7  mos. 
7  mos. 

9  mos. 

11  mos. 

12  mos. 


Billroth 

Pick 
Frick 


Korner 


Marsh 


12  mos. 
17  mos. 


18  mos. 


18  mos. 
18  mos. 


18  mos. 

24  mos. 
24  mos. 


24  mos. 


24  mos. 


Tumor 


Remarks 


Vaginal  and  vulval 
villous  tumor,  "me- 
dullary" 

Vaginal  tumors;  mul- 
tiple; anterior  vag- 
inal wall 


Tumor  size  of  .small 
nut  at  site  of  vesti- 
bule; involved  uri- 
nary meatus;  sar- 
coma 

Right  anterior  vagi- 
nal wail;  round  and 
spindle-cell  .sarcoma 

Vaginal  tumor 


Vaginal  polyp;  large 


Sarcoma 


Left  vaginal  wall, 
number  of  large  and 
small  polyps;  round 
and  s  p  i  n  d  1  e-c  e  1 1 
sarcoma 


Vaginal  polyps:  sar- 
coma 

Round-cell  sarcoma; 
anterior  va  g  i  n  a  1 
wall 


Large  round  and 
spindle-cell  sarcoma 
posterior  vagi  n  a  1 
wall 

Tumor  of  left  labium 
majus;  sarcoma 

Patly  gangrenous 
tumor  protruding 
from  vagina;  large 
round  and  spindle 
cell  sarcoma 


Fibrosarcoma; 
warty  growth  in 
vagina  and  bladder 

Vaginal  tumor;  spin 
die-cell  sarcoma 

Tumor  originated  on 
posterior  vaginal 
wall  near  vaginal 
entrance;  cylindri- 
cal; round  and  spin- 
dle cell  sarcoma 

Vaginal  polyps; 
vesicovaginal  sep- 
tum infiltrated 

Polyps  in  vagina  and 
bladder;  vesicovag- 
inal septum  infil- 
trated 


Reference 


Round  and  spindle- 
cells  and  striped 
muscle  fibres;  oper- 
ation; recurrence 
at  short  intervals; 
death 

Removal  of  uterus 
and  vagina  by  la- 
porotomy;  death 
from  bronchoi)neu- 
nionia 

Operation;  rapid  re- 
currence and  death 

Mixed-cell  sarcoma; 
operated  on  by 
Volkrnan;  at  report 
cure  had  lasted  10 
years 

Posterior  wall  of 
uterus  also  in- 
volved; spindle  and 
round-cell  sarcoma; 
operative  cure  by 
Israel 

Whole  pelvis  in- 
volved 

Repeated  operation, 
with  rapid  recur- 
rence after  eacti; 
death  6  months 
after  first  noticed 
from  pyometritis 
and  suppura  t  i  v  e 
peritonitis 


Three  incom  p  1  e  t  e 
operations;  death 
due  to  uremia  and 
septicemia 

Removal  by  curette; 
death  in  3  weeks; 
duration  of  disease 
6  months 


Hemorrhage  and 
foul  discharge  from 
vagina  for  4 
months;  curretted 
and  tanponnedwith 
gauze;  result  not 
stated  but  suggests 
to  remove  vagina 
and  uterus  per 
sacrum 

Vesicovaginal  sep 
tum  infiltrated 

Infiltrating  pelvic 
organs 

Operation;  recur- 
rence; sacral  opera 
tion;  tumor  same 
character;  recov- 
ered and  well  3 
years  after  second 
operation 

Fibrosarcoma 


Small    r  o  u  n  d-c  e  1 1 
sarcoma 


Trans.  Obstet.    See, 
1868,  X,  224 

Virchow's      Archiv., 
Bd.  Ixxxviii,  S.  168 


Surgeon  General's 
Catalogue,  Holmes, 
Pediatrics,  190  7, 
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cells  7  months;  removed; 
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month     before    ad-    tumor,  but    vagina    roth's  Clinic  in  1875 
soon    filled    again;     and  I    think     it    is 
death;      autopsy;    the    same    case   as 
origin    in    anterior    the  one  that  imme- 
v'aginal  wall;     grew    diately   proceeds  it 
to  size  of  walnut  in    in  this  table. 
6  weeks 
Polyps;      vaginal  Died    2    weeks  after  Ibid, 
sarcoma  admission   to    hos- 

pital; autopsy; 
nodular  tumor  of 
vestibule  infiltrat- 
ing vagina,  urethra 
base  of  bladder  and' 
cervix;  cysti  t  i  s, ! 
pyelitis,  pyelone- 
phritis and  pyome- 
tra  ' 

Vaginal  polyps;  my o- Bladder,  cervix   and' Wien.   klin.    Woch., 

fibrosarcoma  urethra  involved  1889,  S.  109 

Cauliflower  growth  Removed  by  liga-  Holmes,  Ibid, 
vagina;  round  tion;  recovered  in 
"2  weeks;  repeated 
operation  and  re- 
currences; cystitis,! 
continued  fever;! 
death  I 

My.xosarcoma;  dura-  Virchow's      Archiv., 
tion  of    disease     12    Bd.  iii,  S.  449 
anterior   vaginal    months;  tumor    re- 
wall  moved    after      8i 
months'    duration;! 
recovered    in8[ 
weeks;  death  in    6 
months  from    ure-' 
mia  I 
Vaginal    tumor      on  Serious  hemorrhage;  Holmes,  Ibid, 
postericr  wall;    sar-    inoperable    on    ac- 
coma                                count       of       size; 
uterus  not  involved 
:  general  suppurating 
'  peritonitis  cause  ofl 
death  | 
2 yrs.  and  Vaginal  and  bladder  Round-cell    sarcoma  Jahrb.      f.     Kinder- 
6  mos.       polyps                 •           in  vagina;  spindle-    heilk.,  Bd.    xvi.,  S. 
cell  in  bladder  418 
2  yrs.  and  Rhabdomyosarcoma  Death   due    directly  Gynecol  og  y      and 
6  mos.                                                to  urinary  obstruc-    Abdominal  Surgery 
tion  Kelly    and    Noble, 
1907,  i.  820 
2yrs.  and  Anterior    vaginal  Posteriorwallof  blad-  He.sterman,  Holmes, 

6  mos.       wall      and     polyps    der  involved;  pain-    Ibid, 
protruding       from    ful  urination;  inter- 
vagina;     round-cell    mitt  e  n  t       fever; 
sarcoma  hemorrhage 

2yrs.  and  Tumor    on     anterior  Metastasis     on    pos- Hesternian,  Holmes, 

7  mos.       vaginal  wall;  polyp    terior  wall  of  blad-    Ibid, 
der;  course   of    dis- 
ease     6       months; 
operation;        seven 
recurrences;  death 


and  s  p  i  n  d  1  e-c  e  1 1 
sarcoma 


Vaginal        tumor; 
round-cell  sarcoma; 


66 


EDWARDS:   MALIGNANT   NlEWGROWTH  IN   CHILDHOOD 


Reporter 


Marshall 
Sanger 


Age 


2yr8.  and 

7  mo8. 
2yrs.  and 

8  mos. 


Vagina 


sarcoma 


Brown 
Smith,  T.  C. 


Ahlfeld 
Schustler 
Denime 
Demme-G  riinchier 

Power,  D.  A. 
Power,  D.  A. 

Roliin,  M. 

Peyrache,  Jean 


3  yrs. 
3  yrs. 


Tumor 


Remarks 


Reference 
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Vaginal  sarcoma 


polyps 
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growths 
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5yrs.  and  Vaginal  polyps 
6  mos.    1 
1 
6  yrs.     Sarcoma 


Ward,  G.  G. 
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■       ■         ■  •  135 
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I  vagina 
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Wien.   klin.     Woch., 
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Arch.     f.     Gyniik., 
xlvi.  S.  218 
At  birth  a  pea-sized  Griinchier     I  n  a  u  g. 
nodule;       active    Dis.  Munchen,  1888 
malignant     growth 
at  6  years  ,,    , 

Brit.     Med.      Jour.. 

1895.  ii,  973 
St.      Barth.      Hosp. 
Report,        London, 
1395,     xxxi,      121, 
135 
Rev.    de   gynec.    et 
de        chir.        abd., 
Paris,   1906,  x,     3- 
20 
Des  tumeurs  nialigin 
de  la  vulve   et    du 
vagin     dies   la  pe- 
tite     fiUe.       Paris, 
I  1905,  101,  p.  80 
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ecord   of    primary'   fifth  Anniv.  Found- 


Little 
girl 


Malignant  tumor   of 
vagina  and  vulva     1 


epithelioma 
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As  in  inalij^jiiant  disease  of  the  ovarv,  so  in  similar  disease  of  the 
va^'iiia,  as  a  rule,  the  first  thiii"^  noticed  is  the  tumor;  the  child's 
i^eueral  health  is  not  alfected  until  very  late  in  the  disease.  The 
tumor  appears  between  the  labia;  whereupon  the  child  may  complain 
of  some  pain,  and  the  evidence  of  ol)structi<)n  to  urination  and 
defecation  will  soon  become  more  marked.  Another  anolo^y  is 
that  the  nutrition  of  the  child  will  not  be  iin})aired  until  the  disease 
has  pro(i;ressed  to  an  almost  fatal  sta<^e;  of  course,  those  cases  in 
which  the  growth  early  becomes  necrotic  from  pressure  will  early 
show  the  symptoms  of  septic  absorption. 

They  are  said  to  {^row  usually  from  the  anterior  vaginal  wall, 
but  an  analysis  of  the  reported  cases  does  not  entirely  bear  out 
this  statement.  Carcinoma  of  the  vagina  in  childhood  is  still 
extremely  rare.  I  have  elsewhere  called  attention  to  Winckel's 
rej)()rt  of  Smith's  case  of  cancer  of  the  rectovaginal  wall  in  a  child 
aged  fourteen  months;  that  of  Guersant,  who  saw  a  carcinoma 
20  cm.  long  and  28  cm.  in  circumference  growing  from  the  introitus 
of  the  vagina  in  a  child  three  and  one-half  years  old.  Johannovsky, 
in  the  pathological  collection  at  Strasburg,  discovered  a  carcinoma 
the  size  of  a  hen's  egg  situated  in  the  vaginal  vault  in  a  preparation 
from  a  girl  aged  nine  years.  In  the  light  of  present-day  knowledge 
the  probability  is  that  these  cases  classed  as  carcinoma  were  sarcoma. 
Curtis^"  says  that  there  is  a  case  on  record  of  cancer  of  the  vagina 
in  a  girl,  aged  nine  years,  but  he  fails  to  give  the  reference.  Mann 
has  reported  two  cases  between  fifteen  and  twenty  years. 

Primary  epithelioma  of  the  vagina  is  a  disease  almost  entirely 
confined  to  adult  life;  it  is  very  rare  at  all  ages,  and  almost  unique 
in  childhood.  To  show  the  rarity  of  primary  vaginal  involvement 
i)y  cancer  it  is  customary  to  quote  the  statistics  of  W.  Roger  Williams, 
who  found  that  of  922G  tumors  in  the  genitalia  of  women,  but  54 
were  in  the  vagina.  Other  statistics  bear  this  out:  lleiche,  of  Ham- 
burg, in  7498  deaths  from  cancer,  found  29  vaginal;  Hecht,  in  4507 
cases,  found  50  vaginal.  In  view  of  these  figures  the  case  of  primary 
epithelioma  of  the  vagina  in  a  patient  under  twenty  years  of  age, 
reported  by  George  Gray  Ward,^^  becomes  of  great  interest,  and 
will  undoubtedly  be  the  cause  of  further  cases  being  recognized  at 
even  earlier  periods  of  life.  The  girl  had  never  sustained  an  injury, 
nor  had  she  been  sick  at  all  previous  to  the  discovery  of  the  vaginal 
growth,  which  microscopic  examination  showed  to  be  an  infiltrating 
epithelioma.  The  growth  occurred  in  the  posterior  vaginal  wall  and 
was  inoperable  when  first  seen.  It  was  treated  with  radium,  without 
result. 

The  treatment  of  these  forms  of  malignant  vaginal  growth  is, 
of  course,  radically  surgical.     It  must  be  fully  understood  that 

">  International  Encyclopedia  of  Surgery,  Ashhurst,  vii,  293. 
^'  Post-Gra4uate,  New  York.  1908.  vol.  xjiv, 
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simple  excision  of  the  vaginal  polyp,  the  usual  early  form  of  vaginal 
sarcoma  in  children,  or  of  the  more  diffuse  tumor  growth,  will  in- 
evitably be  followed  by  recurrence  sooner  or  later,  usually  soon. 
After  thorough  and  complete  removal  a  number  of  children  have 
remained  free  from  the  growth  for  many  years;  indeed,  until  they 
have  j)assed  from  observation.  This  is  true  in  Schuchardt's  report 
of  a  cure  lasting  ten  years;  and  of  Hollander's,  after  extirpation  of 
the  entire  genital  tract  of  a  child  aged  two  years.  Power's  patient 
was  free  from  return  for  three  years,  and  others  for  a  shorter  time. 
All  the  cases  of  carcinoma  were  fatal. 


A  CASE  OF  VIPERINE  SNAKE  BITE  (OF  UNDETERMINED  KIND) 

TREATED   WITH  CALMETTE'S  SERUM    ANTIVENIMEUX 

(OR    ANTIVENIN). 

By  W.  F.  Arnold,  M.D., 

6DRGEON,    UNITED    STATES    NAVY,    RETIRED. 

On  October  16,  1908,  Mrs.  McG.,  aged  twenty  years,  a  native  of 
Georgia,  but  for  twelve  years  past  a  resident  of  Florida,  was  bitten 
on  the  flexor  aspect  of  her  right  forearm  at  the  junction  of  its  upper 
and  middle  thirds,  while  plucking  jessamine  blossoms  from  a  tree- 
like shrub,  her  arms  being  extended  and  raised  so  that  her  hands 
were  as  high  as  her  face.  She  felt  the  slight  blow  upon  her  bare 
arm,  but  she  was  unable  to  perceive  the  snake,  in  spite  of  somewhat 
careful  search  for  it.  Being  accustomed  to  be  circumspect  about 
dangerous  reptiles  almost  all  her  life,  she  had  examined  the  ground 
well  before  approaching  the  jessamine  tree;  but  she  had  been  less 
careful  in  her  inspection  of  the  tree  itself,  because  she  believed  that 
poisonous  snakes  were  unlikely  to  be  found  in  trees. 

If  the  snake  were  a  moccasin  (Ankistrodon  piscivorus) — as  seems 
to  be  most  probable — almost  anyone  in  the  least  off-guard  would 
have  failed  to  have  seen  it,  just  as  she  did;  for  its  white  buccal  sur- 
faces would  have  been  turned  straight  toward  her,  and  they  would 
readily  have  been  taken  for  jessamine  blossoms.  Some  of  the  symp- 
toms suggest  also  that  this  was  the  species  of  snake  concerned; 
for  example,  the  pain  was  accompanied  throughout  with  numbness; 
there  was  no  ecchymosis,  but  puffiness  about  the  fang-punctures 
appeared  immediately;  and  swelling,  involving  the  upper  two-thirds 
of  the  affected  forearm  and  extending  almost  entirely  around  it,  had 
developed  within  one-half  hour  when  I  saw  her. 

I  found  this  forearm  was  one  inch  (25  mm.)  larger  in  circum- 
ference at  its  largest  part  than  the  other.  (I  ascertained  afterward 
that  in  health  both  forearms  were  of  the  same  size.)  It  was  almost 
entirely  anesthetic.    Some  part  of  each  of  these  manifestations  must 
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have  been  due  to  a  ligature  that  had  hccn  aj)j)H('(l  .siiii>:;ly  al)«)vc  the 
elbow  of  the  bitten  arm.  but  it  was  not  ti<;ht  enou<,'h  to  siij)|)re.s.s  the 
radial  pulse,  which  was  SO  jK'r  niinute.  Attention  to  the  anesthesia 
was  aecentuatetl  when  her  husband  cut  her  skin  sli<^htly  while  remov- 
ing the  ligature  about  one-half  hour  after  I  had  injected  12  c.c.  of 
antivenin  (Calmette's  serum  antiveiiimeux)  subcutaneously  in  three 
doses  at  points  a  sJiort  distance  around  the  fang-marks;  she  did  not 
know  it  until  he  told  her. 

These  fang-wounds  showed  plainly,  and  each  had  bled  a  large 
drop  or  more,  and  bleeding  continued  slightly  after  turpentine — a 
good  styptic — and  kerosene  had  been  applied.  I  explored  each  punc- 
ture with  a  big  sewing-needle  after  having  injected  the  antitoxin,  as 
described  above,  and  I  found  that  the  one  on  her  forearm's  outer 
aspect,  which  had  been  made  by  the  snake's  left  fang,  had  penetrated 
the  integuments  of  this  region,  and  that  the  other  had  gone  well  into 
the  derma,  but  in  a  direction  downward  toward  the  hand.  No 
other  marks  were  observed  on  the  forearm.  They  were  less  than 
three-eighths  of  an  inch  (9  mm.)  apart,  which  proves  the  small  size 
of  the  snake  and  shows  it  to  have  been  a  viperine  one. 

I  do  not  think  that  the  other  symptoms  observed  are  noteworthy, 
especially  as  she  had  partaken  liberally  of  whisky — about  a  pint,  she 
thought.  She  w^as  prepared  to  add  corroboration  to  the  current 
popular  belief  that  victims  of  poisonous  snakes  cannot  be  intoxicated, 
but  I  prefer  to  reject  this  testimony  along  with  all  of  her  subjective 
symptoms. 

With  the  understanding  that  it  be  received  for  what  it  may  be 
worth,  I  shall  add  that  she  said  that  the  pain  rapidly  diminished  and 
soon  disappeared  altogether  after  the  injection  of  serum.  I  left  with 
her  relatives  the  remainder  of  the  fla<jon  to  be  used,  if  required  by 
symptoms  arising  later ;  but  it  w^as  not  administered.  The  next 
day  there  was  a  patch  of  dense  infiltration  as  large  as  a  man's  palm 
around  the  bite  and  the  swelling  had  not  abated  notably.  It  dis- 
appeared altogether  in  a  week.  For  three  days  its  brawniness  was 
notable.  The  fang  wounds  healed  perfectly  without  scarring  by 
the  process  of  scabbing. 

Owing  to  the  evident  small  size  of  the  snake  concerned  with  this 
case,  and  the  almost  necessarily  small  dose  of  venom  that  it  inserted, 
it  Ls  improper  to  claim  here  anything  more  than  that  antivenin 
appears  to  neutralize  in  human  beings  to  some  extent,  as  Calmette 
has  claimed,  viperine  venoms.  This  fact  is  entitled  to  some  con- 
sideration, I  think,  in  view  of  the  undoubted  efficacy  of  antivenin  in 
the  treatment  of  the  attendant  bitten  last  summer  in  the  AVashington 
Zoological  Gardens  by  a  large  Florida  diamond-backed  rattlesnake. 
I  think  also  that  its  potency  in  removing  symptoms  of  neurotoxic 
absorption  in  a  case  of  rattlesnake  bite  that  I  have  reported*  deserves 

*  American  Medicine,  September,  1906,  310. 
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to  be  borne  in  mind,  especially  in  connection  with  Prentiss  Wilson's^ 
academic  deductions,  that  tlie  antitoxin  treatment  of  the  bites  of 
indigenous  venomous  serpents  is  impracticable. 

It  can,  I  think,  be  shown  that  the  deaths  from  bites  of  venomous 
snakes  in  certain  of  our  Southern  States  approach  in  numbers  those 
caused  there  by  lightning;  and  I  feel  sure  that  many  of  the  former 
are  quite  readily  preventable,  if  Calmette's,  Noguchi's,  and  other 
work^now  neglected — be  applied  as  it  has  been  applied  in  Japan, 
for  instance,  and  that,  too,  in  connection  with  a  viper. 


SOLITARY  TUBERCULOSIS  OF  THE  BREAST. 
By  E.  M.  von  Eberts,  M.D.,  M.R.C.S.  (Eng.), 

SURGEON    TO    THE     OUT-PATIENT    DEPARTMENT     OF    THE     MONTREAL.    GENERAL 
HOSPITAL,     MONTREAL. 

Tuberculous  disease  of  the  breast  is  apparently  very  exception- 
ally met  with  in  hospital  practice.  Indeed,  until  comparatively 
recent  years  there  is  scant  mention  of  the  condition  in  English  litera- 
ture, the  bulk  of  the  cases  reported  being  those  of  French  and  Ger- 
man observers.  With  the  one  exception  of  Sir  Astley  Cooper,  to 
whom  is  due  the  honor  of  having  first,  in  1829,  in  his  "Illustrations 
of  the  Diseases  of  the  Breast,"  described  clearly  under  the  term 
"Scrofulous  Swellings"  cases  belonging  to  this  category,  there  is  no 
report  in  English  literature  of  the  observance  of  the  condition  prior 
to  1888;^  this,  too,  in  spite  of  exhaustive  treatises  upon  the  subject 
by  Klotz^  in  1879,  by  Richet'  in  1880,  Dubar*  in  1881,  Ohnacher' 
in  1882,  Orthmann"  in  1885,  and  many  other  extensive  mono- 
graphs and  text  references  within  the  next  five  or  six  years  by  well- 
known  Continental  clinicians.  And,  even  subsequent  to  the  review 
of  Shattock,'  in  1889,  the  condition  remained  unrecognized,  or,  at  all 
events,  was  not  reported,  in  the  large  English  clinics  for  some  time. 

Since  the  establishment  by  Dubar,*  in  1881,  of  tlie  diagnosis  of  this 
condition  upon  a  histological  and  bacteriological  basis,  and  its  rec- 
ognition as  a  clinical  entity,  there  have  been  in  all  about  forty  cases 
reported,  which  conform  to  the  term  "Solitary  Tuberculosis  of  the 
Breast."     This  terra,  suggested  by  Geissler^  to  cover  those  cases  in 

*  Archives  of  Internal  Medicine,  June,  1908. 

1  Transactions  of  the  Pathological  Society,  London,  1888,  xxxix,  446. 

2  Arch   f.  klin.  Chir.,  1879,  Band  xxv.  »  Gaz.  deshop.,  1880. 
■*  Des  tubercules  de  la  mamelle,  Thf-se  de  Paris,  1881. 

'  Arch.  f.  klin.  Chir.,  1882,  Band  xxviii.  6  Virchow's  Archiv,  1885,  c,  365. 

1  Trans.  Patli.  Soc,  London,  xl,  391. 

*  Loc.  cit. 
«  Deut.  med.  Woch.,  1906,  xliv,  1780. 
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which  the  brrast  only  was  found  to  he  diseased,  exchides  not  only 
those  giving  a  history  or  evidence  of  earlier  tuberculous  disease  else- 
where, but  also  those  in  which  the  breast  condition  might  be  con- 
sidered secondary  to  existing  disease  of  the  lungs,  joints,  etc.,  or  as 
a  direct  extension  from  infected  axillary  lymj)h  nodes. 

\Vhile  no  case  of  primary  tuberculosis  of  tlie  breast  has  been  con- 
firmed by  autopsy,  solitary  tuberculous  infections  of  the  genital  tract 
do  occur  in  women  (such  as  the  fifteen  cases  accepted  by  Veit'").  It 
is,  therefore,  a  reasonable  presumption  that  such  lesions  may  also  be 
met  with  in  the  breast. 

It  has  been  a  matter  of  no  small  difficulty  to  reach  a  satisfactory 
estimate  of  the  number  of  reported  cases  of  tuberculosis  of  the 
breast  which  conform  to  the  term  "primary"  or  "solitary."  Only 
those  cases  have  been  included  in  this  series  in  which  careful  search 
has  failed  to  detect  evidence  of  tuberculosis  elsewhere.  This  is  the 
only  reasonable  or  possible  ground  upon  which  a  classification  can 
be  based,  in  view  of  the  total  absence  of  autopsy  records. 

Pathogenesis.  It  is  somewhat  difficult  to  dogmatize  upon  the 
exact  method  of  infection  of  the  mammary  gland,  but  if  we  adhere 
to  the  limitations  of  the  term  solitary  mammary  tuberculosis  as 
ilefined  above,  we  are  restricted  to  the  consideration  of  the  three 
following  as  the  most  common:  (1)  Indirect — hematogenous;  (2) 
direct — (a)  through  the  lactiferous  ducts  and  their  lymphatics;  and 
(6)  through  wounds,  fissures,  or  abrasions  (cutaneous  lymphatics). 

Predisposing  Causes.  Age.  There  is  no  reported  case  before 
puberty,  while  the  number  decreases  rapidly  after  the  menopause, 
the  most  advanced  age  recorded  being  fifty-three  years,  a  case 
observed  by  Remy  and  Noel."  Thus  the  period  of  reproductive 
activity  embraces  the  vast  majority  of  these  cases. 

Lactation.  In  addition  to  the  maturity  of  the  gland,  lactation 
would  seem  to  be  a  predisposing  factor,  possibly  the  most  important, 
as  the  incidence  of  the  disease  in  married  and  unmarried  subjects 
has  been  in  the  proportion  of  4  to  1.  No  doubt  the  susceptibility  to 
infection  during  gestation  and  lactation  is  analogous  to  that  recog- 
nized in  pulmonary  disease,  in  which  infection  or  recrudescence  is, 
unhappily,  a  frequent  sequel  of  childbed. 

Inflammation.  In  those  cases  occurring  in  glands  which  have 
functionated,  there  is  a  history  of  inflammation  complicating  lacta- 
tion in  42  per  cent.,  and  suppuration  in  20  per  cent. 

Traumatism  as  a  predisposing  factor  has  rarely  been  mentioned, 
although  noted  by  Poirier,'"  and  Sabrazes  and  Binaud.'^ 

Clinical  Forms.  Two  clinical  forms  of  the  disease  are  generally 
recognized:  (1)  nodular — discrete — disseminated  nodular;  and  (2) 
confluent. 

'"  American  Gynecology,  September,  1903. 

"  Bull,  de  la  soc.  anat.  de  Paris,  1893,  p.  412. 

''  Contrib.  k  I'etude  des  tumeur.s  du  sein  chez  I'homme,  These  de  Paris,  1883. 

"  Arch.  g^n.  de  m^d.,  1896;  Arch,  de  m^d.  exp^r.,  1894,  p.  838. 
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111  the  nodular  form  oi  the  disease,  one  or  more  nodules  are  found, 
generally  deeply  embedded  in  the  parenchyma  of  the  gland.  The 
tlisease  tends  to  run  a  ])rotracted  course,  the  nodules  frequently 
remaining  the  same  size  for  years;  eventually  they  gradually  in- 
crease in  size  and  jjroeeed  through  the  stages  of  degeneration,  sup- 
puration, and  fistula  formation.  In  a  case  reported  by  Scudder," 
the  condition  ran  a  course  of  five  years,  and  in  a  case  of  Mandry,*^ 
four  years.  Such  a  prolonged  course  is,  however,  exceptional, 
caseation  and  disintegration  occurring,  as  a  rule,  within  a  year  from 
the  onset.  Not  infrequently,  nodules  coalesce,  forming  abscesses  of 
considerable  size.  As  might  be  expected  in  the  nodular  form  of  the 
disease,  running  as  it  does  a  chronic  course,  the  onset  is  extremely 
insidious.  Pain  is  generally  absent  in  the  earher  stages,  and  the 
breast  may  remain  for  some  time  unchanged  in  appearance.  When 
foci  occupy  the  central  zone  and  the  walls  of  one  or  more  ducts  are 
involved  in  the  connective  tissue  changes,  retraction  of  the  nipple 
gradually  develops. 

In  the  confiucid  form,  the  onset  is  more  acute;  there  is  greater 
enlargement  of  the  breast,  pain  is  an  early  symptom,  and  degen- 
erative changes,  with  fistula  formation,  develop  early.  It  is  this 
form  of  the  disease  which  is  most  frequently  met  with  during  lac- 
tation ;  in  the  majority  of  cases  it  is  centralized  beneath  the  ampulla, 
suggesting  an  infection  through  the  lactiferous  ducts. 

In  all  cases  the  breast  is  freely  movable  upon  the  pectoral  muscle, 
and  fixation  of  the  skin  over  the  foci  develops  only  with  their  degen- 
eration. Rarely  more  than  one  gland  is  involved,  even  when  the 
disease  is  extensive  and  fistulas  have  existed  for  some  time. 

In  both  forms  of  the  disease  the  axillary  glands  in  the  majority  of 
cases  are  involved  to  a  greater  or  less  extent,  the  process  being  either 
tuberculous  (75  per  cent.)  or  simple  hyperplastic  adenitis.  Where 
the  primary  lesion  has  existed  as  a  solitary  nodule  in  the  upper  and 
outer  quadrant,  running  a  clironic  course,  the  secondary  infection 
of  the  axillary  lymph  nodes  may  so  outstrip  the  primary  focus  as 
to  give  rise  to  the  belief  that  the  glands  themselves  were  the  start- 
ing point  of  the  disease.  This  fact  has  proved  a  point  of  diffi- 
culty in  classifying  the  reported  cases.  While  the  direction  of  the 
lymph  stream  would  suggest  that  the  lymph  glandular  involvement, 
in  the  majority  of  cases,  follows  the  breast  infection,  the  frequency 
with  which  disease  of  the  breast  has  been  noted  in  the  outer  quad- 
rants suggests  the  possibility  of  a  retrograde  infection,  quite  apart 
from  those  cases  in  which  the  process  in  the  lymph  nodes  and  breast 
can  be  shown  to  be  contiguous. 

Atypical  Clinical  Forms.  Atypical  clinical  forms  of  solitary  tuber- 
culosis of  the  breast  have  been  met  with.     Roux^^  describes  a  form 


"  Amer.  Jour.  Med.  Sci.,  1898,  cxvi,  75.  i^  geit.  z.  klin.  Chir.,  1891,  viii,  179. 

16  De  la  tuberculose  mammaire,  These  de  Genfeve,  1891. 
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of  iiitra>,flaiulular  cold  abscess,  considered  by  Schley"  as  a  terminal 
product,  usually  of  the  confluent  type.  It  is  of  slow  development 
and  associated  with  diminution  in  the  size  of  the  breast.  Orth- 
mann'**  reports  a  case  in  which  the  disease  apparently  began  as  a 
subcutaneous  infection,  resembling  an  ordinary  furuncle,  with  sub- 
sequent induration  and  extension  of  its  base,  resulting  ultimately 
in  the  formation  of  a  tumor  of  considerable  size.  Poirier  describes 
a  case  in  which  two  small  cutaneous  vesicles  developed  into  indu- 
rated tuberculous  masses.  In  the  case  of  Kramer,'"  a  primary 
lesion  was  noted,  in  the  form  of  an  ulcer,  near  the  nipple,  followed 
by  the  development  of  nodules  within  the  breast,  connected  with 
the  ulcer  by  bands  of  indurated  tissue.  In  DemmeV  case,  tuber- 
culous infection  was  ingrafted  upon  the  margin  of  a  pre-formed 
sinus,  the  result  of  a  pyogenic  mastitis.  Finally,  there  is  the  case 
of  Pluyette,-'  frequently  cited,  that  of  an  unmarried  woman,  aged 
twenty-three  years,  in  whom  a  swelling  of  the  breast  followed  within 
a  few  days  a  slight  wound  of  the  nip})le,  and  proceeded  to  suppura- 
tion.    Tubercle  bacilli  were  found  in  the  nodule  beneath  the  areola. 

Retraction  of  the  nipple  has  been  noted  as  a  primary  symptom 
in  three  cases:  in  the  case  of  Dubreuil,-^  retraction  occurred  two 
years  before  the  observation  of  a  tumor;  in  the  case  of  Verneuil,^^ 
it  was  noted  after  confinement  five  years  before  the  detection  of  an 
intraglandular  mass.  Warden^^  also  reports  a  case  in  which  a  patient 
following  her  third  gestation  observed  retraction  of  the  nipple, 
whereas  the  glandular  tumor  only  became  manifest  twenty-one 
months  later. 

It  should  be  noted  that  the  course  of  the  disease  in  the  confluent 
form  is  not  infrequently  hastened  by  the  presence  of  a  secontlary 
(pyogenic)  infection,  and  to  this  category  belongs  that  group  of 
cases  running  a  rapid  course  and  diagnosticated  as  simple  pyogenic 
mastitis,  which,  after  incision  and  drainage  fail  to  heal,  with  the 
final  development  of  widespread  tul)erculous  infiltration  and  the 
persistence  of  multiple  sinuses. 

Pathological  Anatomy.  The  pathological  picture  of  tubercu- 
lous disease  of  the  breast  presents  no  striking  differences  from  that  of 
tuberculous  processes  elsewhere.  While  the  degree  and  extent  of 
the  inflammation  surrounding  the  nodule  or  nodules  vary,  there  is 
always  the  classical  picture  of  peripheral  infiltration  with  lymphoid 
and  plasma  and  more  centrally  epithelioid  and  giant  cell  formation, 
and  a  central  zone  of  degeneration  showing  defective  chromatic 
staining  or  actual  caseation.  In  advanced  nodular  or  acute  con- 
fluent cases  there  is,  of  course,  abscess  formation,  the  pus  sometimes 

•'  Annals  of  Surgery,  1903,  xxxvii,  510.  '*  Virchow's  Archiv,  1885,  c,  365. 

"  Cntrlbl.  f.  Chir..  1888,  p.  867.  ^  Schmidt's  Jahrbuch.  1891. 

=1  Gaz.  heb.  de  mdd.  et  de  chir.,  1900,  No.  103. 

^  Gaz.  m^d.,  Paris,  1888;  Gaz.  heb.  des  sci.  m^d.,  1890. 

"  Prog,  m^d.,  1882.  2«  Medical  Record,  1898,  liv,  479. 
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containing,  as  in  my  case,  numerous  polymorphonuclear  leukocytes, 
in  addition  to  tissue  detritus.  The  walls  of  the  abscess  cavities 
usually  contain  numerous  secondary  tubercles  varying  in  size  from 
a  millet  seed  to  a  pea,  in  various  stages  of  growth  and  degen- 
eration. 

In  all  cases  included  in  this  seiies  the  diagnosis  was  confirmed 
either  by  histological  or  bacteriological  examination  or  by  animal 
inoculation.  The  case  which  I  have  to  record  is  the  first  reported 
instance  in  which  tubercle  bacilli  in  pure  culture  have  been  grown 
primarily  from  the  lesion  in  the  breast. 

Diagnosis.  In  view  of  the  fact  that  the  majority  of  cases  of 
solitary  tuberculosis  of  the  breast  have  been  noted  in  individuals  of 
robust  health,  the  diagnosis,  especially  of  the  discrete  or  nodular 
form,  presents  innumerable  difficulties.  AVhen  the  tumor  has  been 
deep  seated  and  retraction  of  the  nipple  present,  without  inflam- 
matory signs  in  the  axillary  nodes,  the  clinical  diagnosis  of  carcinoma 
has  invariably  been  made.  Happily,  as  the  most  approved  local 
treatment  (that  is,  wide  and  complete  removal  of  diseased  tissue), 
is  the  same  in  both  conditions,  no  harm  can  have  resulted;  but,  in 
view  of  the  growing  conservatism  in  the  treatment  of  localized 
tuberculous  infections,  and  the  substitution  of  tuberculin  therapy 
for  radical  operation  in  selected  cases,  it  is  possible  that  in  the  future 
one  may  consider  operation  inadvisable,  especially  in  cases  in  which 
the  possibility  of  lactation  can  be  excluded.  In  such  cases,  the  impor- 
tance of  differentiation  is  apparent,  and  may  be  achieved  through 
the  administration  of  sufficient  tuberculin  to  produce  a  local  reaction. 
When  the  latter  occurs,  one  can  be  satisfied  that  the  mass  is  not 
carcinomatous,  although  exceptions  may  })e  possible,  the  co-existence 
of  carcinoma  and  tuberculosis  having  been  reported  by  Pilliet  and 
Piatot,^^  and  Warthin.'®  In  cases  in  which  the  gland  is  active,  careful 
search  should  be  made  for  tubercle  bacilli,  and  animal  inoculation 
should  be  carried  out. 

From  acute  pyogenic  mastitis,  tuberculous  disease  may,  as  a  rule, 
be  differentiatetl  by  its  more  chronic  course,  exceptional  cases  being 
those,  as  before  stated,  in  which  the  two  infections  co-exist.  From 
simple  cysts  tuberculous  disease  may  be  readily  differentiated,  the 
former  being  more  regular  in  outline,  elastic,  painless,  and  without 
adenitis.  Aspiration  may  be  practised  in  confirmation.  Fibromas 
and  fibro-adenomas  present  greater  difficulties.  They  are,  how- 
ever, free  from  inflammatory  signs  or  evidence  of  lymphatic  involve- 
ment. The  pure  fibromas,  especially,  are  distinctly  movable  within 
the  gland,  and  neither  react  to  tuberculin,  although,  in  a  case  re- 
ported by  Davis,"  tuberculous  disease  was  found  engrafted  upon  a 
pre-existing  adenomatous   tumor.      In   sarcoma   the   disease   may 


"  Bull.  soc.  anat.  de  Paris,  1897,  p.  424. 
»  Amkr.  Jour.  Med.  Sci.,  1899,  cxviii.  25. 


^  Medical  News.  1897. 


vox    KHERTS:   Sol.lTAUY    IT  Mi;H(  l' l.(  »SIS    ( tF   'IIIK    HUKAST  /O 

remain  stjitioiKiiy  aiitl  (-'iuaj)siila(«'tl  tor  a  jjiolonirt'd  jx'riod,  followed 
l)V  raj)i(l  <;ro\vth  imassociatcd  with  iMflaiiiiiiatory  .syiiij)toiii.s,  carlv 
iiivolvi'UK'nt  of  thr  skin,  and  cidar^i'incnt  and  fngorgt-nicnt  of  tlic 
cutaneous  veins.  Gunnnatous  tumors  are  usually  to  be  differ- 
entiated bv  the  history,  the  presence  of  other  lesions,  or  response  to 
antiluetic  treatment.  In  chronic  mastitis,  the  process  is  diffuse. 
There  is  an  al)sence  of  lymphatic  infiltration  and  of  a  definite  mass. 
Here,  too,  in  doubtful  cases  the  use  of  tuberculin  may  lead  to  a 
satisfactory  differentiation.  Actinomycosis  of  the  breast  is  extremely 
rare,  only  five  or  six  cases  having  been  reported.  In  the  earlier 
stages,  differentiation  from  tuberculosis  without  local  reaction  from 
tuberculin  is  probably  impossible;  once  sinuses  are  formed,  how- 
ever, the  nature  of  the  discharge  in  cases  of  actinomycosis  at  once 
gives  a  clue  to  the  diagnosis. 

Treatment.  The  treatment  of  this  affection  may  be  considered 
under  the  headings  of  (1)  local,  and  (2)  general. 

Local.  While  it  is  conceivable  that  a  partial  extirpation  might 
be  the  rational  practice  in  cases  in  which  a  single  nodule  has  developed 
in  the  periphery  of  the  gland  without  lymphatic  infection,  it  is  the 
consensus  of  opinion  that  complete  amputation  of  the  breast  should 
be  carried  out  in  all  cases,  together  with  the  resection  of  the 
axillary  glands  when  these  are  thought  to  be  the  seat  of  tuberculous 
disease.  From  a  somewhat  extensive  experience  in  the  treatment 
of  localized  tuberculous  infections,  wuth  the  aid  of  tubei'culin  as  an 
adjuvant  to  general  hygienic  and  dietetic  measures,  I  am  forced  to 
the  opinion,  however,  that  under  specific  conditions  one  may  be 
justified  in  staying  operative  interference  until  the  effect  of  a  course 
of  tuberculin  has  been  ascertained.  Such  cases  may  be  considered 
favorable  for  this  plan  of  treatment  in  which  the  disease  is  discrete, 
when  chronicity  is  a  prominent  clinical  feature,  and  when  the 
possibility  of  lactation  can  be  safely  excluded.  This  latter  point  is 
of  the  utmost  importance,  as  will  be  shown  subsequently,  but  I 
think  it  may  be  here  stated,  without  ground  for  contradiction,  that  a 
breast  the  seat  of  chronic  tuberculous  disease,  altered  anatomically 
by  the  development  of  scar  tissue,  and  especially  one  in  which  there 
is  retraction  of  the  nipple,  should  not  be  allowed  to  functionate. 

General.  Though  one  may  be  reasonably  sure  that  the  breast 
infection  is  of  the  solitary  type,  there  can  be  no  certainty  that  infec- 
tion of  the  viscera,  joints,  etc.,  may  not  subsequently  develop,  even 
in  those  subjects  in  whom  total  extirpation  of  the  palpable  disease 
has  been  practised.  It  is,  therefore,  of  the  greatest  consequence 
that,  not  only  in  those  cases  in  which  operative  interference  is  held 
in  reserve,  but  also  in  those  in  which  the  local  treatment  has  been 
radical,  some  plan  of  general  treatment  shoukl  be  followed,  as  those 
operated  upon  may  still  remain  susceptible  to  re-infection,  and  the 
non-operative  cases  to  the  development  of  metastases.  To  this  end 
both  classes  of  patients  should  be  urged  to  effect  a  radical  change  in 
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the  environment  in  which  the  disease  was  contracted.  If  an  actual 
change  of  location  is  beyond  the  means  of  the  individual,  she  should 
be  relieved  of  all  household  work  and  the  innumerable  exactions 
upon  time  and  energy  whicii  the  direction  of  a  household  and  its 
affairs  entail.  For  a  period  of  at  least  three  months,  absolute  rest 
should  be  insisted  upon.  The  greater  part  of  each  day  and  every 
night  should  be  spent  in  the  open  air,  the  benign  effects  of  fresh  air 
being  quite  as  important  in  the  treatment  of  surgical  infections  as 
in  pulmonary  disease.  One  should  not  be  satisfied  with  any  pro- 
posed substitute.  However  liberal  room  ventilation  may  be,  it 
should  be  recognized  that  "outside  air"  cannot  be  imported. 

In  addition  to  three  meals  of  properly  cooked  and  nutritious  food 
— including  rare  meat  and  green  vegetables  at  least  once  a  day — 
milk  and  fresh  eggs  should  be  taken  between  breakfast  and  the 
mid-day  meal,  during  the  afternoon,  and  before  retiring.  If  eggs 
are  too  costly,  or  are  unobtainable  owing  to  the  season,  milk  alone 
may  be  taken,  beginning  with  one  quart  a  day  in  addition  to  that 
taken  at  mealtime. 

Further,  the  patient  should  be  instructed  to  keep  an  accurate 
record  of  the  hours  spent  each  day  in  the  open  air,  the  quantity  and 
nature  of  food  taken,  together  with  the  weekly  gain  in  weight. 
These  records  should  be  scanned  by  the  surgeon  at  each  return  of 
the  patient  for  inoculation. 

Finally,  tuberculin  in  some  form  should  be  administered  regu- 
larly. It  is  important  that  constitutional  symptoms  should  not  fol- 
low such  inoculations,  as,  in  the  event  of  the  development  of  a 
hypersensibility  to  tubercuhn,  its  discontinuance  might  be  necessary 
for  some  months.  Inoculations  should  be  repeated  at  intervals  of 
ten  days  to  two  weeks,  extending  over  a  period  of  one  year.  If 
T.  R.  (tuberculin)  be  employed,  the  initial  dose  to  an  individual  of 
average  weight  should  not  exceed  j-^-q  milligram.  The  value  of 
increasing  the  dosage  to  more  than  ytwo  ^^  TirViT  milligram  is  doubt- 
ful. Under  no  conditions  should  the  increased  dosage  be  permitted 
when  injections  are  followed  by  constitutional  symptoms,  such  as 
headache,  malaise,  or  fever. 

I  think  it  is  now  generally  accepted  that  in  the  treatment  of 
locaUzed  tuberculous  infections  the  use  of  tuberculin  in  some  form, 
as  an  adjuvant  to  the  measures  above  enumerated,  yields  results 
which  are  unobtainable  when  the  exhibition  of  this  agent  is  with- 
held. The  bacillary  product  recently  invented  by  Professor 
Vaughan,  of  Aim  Arbor,  containing,  as  it  is  thought,  only  the  non- 
poisonous  elements  of  cultures  of  the  tubercle  bacillus,  has  yielded 
excellent  results  in  the  treatment  of  localized  infections,  and  its 
further  exploitation  may  prove  that  w^e  have  in  it  an  agent  which 
may  be  administered  in  increasing  amounts,  without  risking  the 
serious  danger  of  a  prolonged  hypersusceptibility  or  "negative 
phase." 
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Prophylaxis.  1  tVtl  that  a  review  of  this  subject  would  be 
lacking  in  force  and  dej)rived  of  one  of  its  most  important  aspects 
if  the  question  t)f  tlie  infi-ctivity  of  the  milk  of  tuberculous  subjects 
were  not  bricHy  touched  upon.  Our  knowledge  of  the  comparative 
pathology  of  mammary  tuberculosis  conveys  such  a  forceful  lesson 
that  even  if  we  were  without  definite  cognizance  of  cases  of  trans- 
mission of  the  disease  from  mother  to  child  we  should  feel  compelled 
in  all  cases  of  mastitis  during  lactation  to  consider  seriously  the 
possibiHty  of  the  existence  of  a  tuberculous  infection.  There  are, 
however,  cases  described  in  which  the  evidence  of  direct  transmission 
is  most  startling.  The  first  in  English  literature,  that  observed  and 
reported  by  Hebb  in  1888,  is  a  striking  instance  of  the  danger  to  the 
offspring,  five  out  of  eight  children  having  died  of  tuberculosis.  It 
should  be  stated,  however,  that  this  woman,  in  addition  to  mam- 
mary disease,  had  been  treated  for  some  years  for  pulmonary 
tuberculosis. 

While  bacteriological  observations  upon  the  secretion  of  glands 
known  to  be  tuberculous  have  been  scanty,  women  with  tuberculous 
breasts  have  been  seen  nursing  tuberculous  infants. 

Prognosis.  Material  on  which  to  base  an  opinion  as  to  the  prog- 
nosis in  sohtary  tuberculosis  of  the  breast  is,  unfortunately,  very 
scanty,  owing,  no  doubt,  to  the  difficulty  experienced  in  inducing 
patients  to  return  from  time  to  time  for  examination  after  they  have 
been  discharged  w^ell.  If  an  analogy  to  other  forms  of  localized 
tuberculosis  in  otherwise  healthy  individuals  may  be  invoked,  the 
prognosis  should  certainly  be  favorable.  We  are,  however,  in  pos- 
session of  a  record  of  after-examinations,  chiefly  upon  patients 
treated  surgically  in  the  Tubingen  clinic,  and  reported  by  Braendle^* 
in  June,  1906.  This  author's  table  embraces  the  after-histories  of 
fifteen  cases  which  may  be  accepted  as  primary  infections.  Of 
these  15,  two  died  several  years  after  operation  from  phthisis  without 
evidence  of  local  recurrence.  Of  the  remaining  13,  none  had 
shown  local  recurrences  or  evidence  of  disease  elsewhere,  although 
several  had  been  operated  on  four,  eight,  and  eleven  years  previously; 
two  patients  remaining  free  from  the  disease  sixteen  and  nineteen 
years  after  operation.  Further,  of  these  13  living  patients,  10  were 
either  at  the  end  of  the  fortieth  or  the  beginning  of  the  fiftieth  year 
at  the  date  of  last  examination.  It  is  the  opinion  of  Braendle  that, 
in  comparison  with  tuberculosis  of  other  organs,  primary  tuberculosis 
of  the  breast  may  be  considered  a  less  unfavorable  affection. 

Case  Report. — K.  M.,  aged  twenty-four  years,  single,  dietitian. 
Complains  of  pain  and  sweUing  in  the  right  breast. 

The  family  history  was  negative. 

Personal  History.  She  had  pneumonia  at  seventeen,  with  an 
uneventful  recovery.     In  the  spring  of  1904  a  noduk'  developed  in 
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the  right  breast  at  the  site  of  the  present  swelling,  which  gradually 
increased  in  size,  burst  at  the  end  of  three  months,  and  continued 
to  discharge  for  a  further  j>eriod  of  four  months.  The  condition 
was  diagnosticated  at  the  time  as  "cold  abscess."  Since  1904  the 
patient  has  remained  well. 

Present  Illness.  On  ]\Iarch  20,  1908,  the  patient  first  noticed 
j>ain  and  tlie  ])resence  of  a  swelling  below  and  to  the  outer  side  of 
the  right  nipple. 

Present  Condition  (March  27,  1908).  The  patient  is  fairly  well 
nourished  and  looks  healthy.  Mucous  membranes  are  of  good 
color.  The  left  breast  shows  no  enlargement  or  diminution  com- 
pared with  the  right.  Below  and  to  the  outer  side  of  the  right 
nipple,  at  the  margin  of  the  areola,  there  is  a  swelling  the  size  of  a 
pigeon's  egg  over  which  the  skin  is  of  a  bluish  gray  color.  The 
nipple  shows  a  moderate  grade  of  retraction.  On  palpation  the 
whole  breast  appears  to  be  firmer  than  normal,  is  freely  movable 
upon  the  pectoral  fascia,  and  is  without  evidence  of  localized  disease 
except  at  and  about  the  site  of  the  aforementioned  swelling,  which 
is  found  to  consist  of  a  central  portion,  tense  and  fluctuating,  sur- 
rounded by  an  area  of  infiltration  adherent  to  the  skin  and  shading 
ofi'  gradually  into  the  surrounding  gland  tissue.  Tenderness  is  not  a 
marked  feature,  and  there  is  no  redness  of  the  cuticle  nor  local 
increase  of  temperature.  The  nipple  cannot  be  withdrawal.  In 
the  right  axilla  there  is  a  soft  palpable  gland  the  size  of  a  bean. 
Examination  of  the  thoracic  and  abdominal  organs  is  negative. 
There  is  no  enlargement  of  the  superficial  lymphatic  glands  apart 
from  that  mentioned  in  the  right  axilla.  Urine  analysis  is  negative. 
Temperature  is  98.2°  at  4  p.m. 

March  30.  There  has  been  a  slight  increase  in  the  size  of  the 
fluctuating  area  since  last  seen.  Under  aseptic  precautions  the 
abscess  was  evacuated  and  2  c.c.  of  viscid  grayish  pus  withdrawn. 
Cultures  on  serum  and  hemoglobin-agar  after  twenty-four  hours 
are  negative.  Smear  preparations  show  numerous  polymorpho- 
nuclear leukocytes,  but  no  bacteria.  A  portion  of  pus  was  also 
inoculated  subcutaneously  into  a  guinea-pig. 

INIarch  31.  At  4  p.m.,  tuberculo-ophthalmic  inoculation  (1  per 
cent.)  was  given. 

April  1.     At  9  A.M.  no  reaction  was  present. 

April  4.  Under  ether  anesthesia,  amputation  of  the  right  breast 
was  performed  without  opening  the  axilla.  Convalescence  was 
uneventful. 

Pathological  Report.  Macroscopically,  on  cross-section  the 
body  of  the  gland  looks  like  sarcomatous  tissue,  the  cut  surfaces 
having  a  glairy  appearance,  evidently  due  to  a  diffuse  fibrosis. 
Below  and  to  the  outer  side  of  the  nipple  the  skin  is  adherent  over  a 
small  abscess  cavity  which  contains  grayish  mucoid  pus.  The 
walls  of  the  cavity  are  irregular  and  villous  in  appearance,  and  of  a 
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(lirtv  <;iav  hrnwii  color.  Smidmidin^  tlu-  ahscrss  ciivity  is  a  dense 
area  of  acute  iiiHamiiiatorv  infiltration  tlie  si/e  of  an  Knt^lisli  walnut. 
Only  one  caseous  area  the  si/e  of  a  pea  was  foinid,  the  contents  of 
which  were  transferred  to  slants  of  modified  Dorset  egg  medium. 

Mirroscopicalhf,  smear  ])re])arations  show  innumeral)le  ])olymor- 
j)honuclear  leukocytes;  no  bacteria.  Stained  sections  from  the 
wall  of  the  abscess  cavity  show  numerous  recent  tubercles  with 
ej)ithelioid  and  giant  cells  as  well  as  central  necrosis.  Dr.  Duval 
thinks  it  probable  tiiat  the  bacillus  w^as  of  the  bovine  type,  owing 
to  the  raj)i(l  course  of  the  disease,  the  large  number  of  ])olymorpho- 
miclear  leukocytes  present  in  the  pus,  and  the  acute  nature  of  the 
j)rocess  histologically.  The  culture,  however,  was  lost  before  titra- 
tion observations  could  be  carried  out.  The  difficulty  in  maintaining 
the  growth  upon  artificial  media  is  an  additional  point  in  favor  of 
a  bovine  infection. 

After-treatment.  Since  operation,  the  patient  has  followed  in  a 
general  way  the  line  of  treatment  suggested  in  the  body  of  this  paper. 
Injections  of  T.  R.  (tubercidin),  j^^fQ  milligram,  have  been  aflmin- 
istered  every  ten  days.  ^^  hen  last  seen,  in  October,  1908,  the 
patient  was  in  excellent  condition,  and  reported  a  gain  in  weight 
of  eighteen  pounds. 


TUBERCULOUS  PULMONARY  CAVITIES   IN  INFANTS. 
By  C.  Y.  White,  M.D., 

PATHOLOGIST    TO    THE    CHIUDREn's    HOSPITAL,    PHILADELPHIA, 
AND 

Howard  Childs  Carpenter,  INI.D., 

ASSISTANT    PATHOLOOIST    TO    THE    CHILUKEn's    HOSPITAL,    PHILADELPHIA. 

The  presentation  of  this  paper  on  cavity  .formation  in  tuberculosis 
of  the  lungs  in  infants  under  two  years  of  age  has  for  its  object, 
first,  to  record  six  cases;  and  second,  to  call  attention  to  the  fre- 
quency and  location  of  pulmonary  cavities  at  this  age.  In  reviewing 
the  literature  the  fact  impresses  itself  that  many  writers  on  diseases 
of  infants  treat  the  subject  in  a  very  indefinite  manner.  Some  do 
not  refer  to  it,  .while  others  speak  of  it  as  if  tuljerculous  cavities 
in  infants  followed  the  general  course  of  events  so  frecjuently  seen 
in  the  adult.  This  is  somewhat  surprising,  because  most  of  the 
authors  who  have  written  especially  on  this  subject  point  out  how 
difficult  it  is  to  make  an  antemortem  diagnosis  of  a  cavity  in  com- 
parison to  the  condition  in  later  life.  We  have  had  difficulty  in 
selecting  our  cases  from  the  literature,  because  many  authors  have 
failed  to  make  the  distinction  between  infancy  and  childhood.  For 
I    our  purpose,  the  subject  may  be  divided  into  the  following  heads: 
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(1)  Tlie  frequency  of  cavity  formation  in  the  lungs  of  infants;  (2) 
the  pathology  of  the  condition;  (3)  the  location  of  the  cavities  in 
the  lungs;  and  (4)  the  report  of  six  cases. 

1.  The  Frequency  of  Cavity  Formation  in  the  Lungs 
OF  Infants.  From  the  literature,  we  have  been  able  to  find  special 
mention  of  cavity  formation  in  cpiite  a  number  of  instances.  These 
cases  have  been  sifted  from  general  discussions  of  the  subject, 
rather  than  special  reports  of  cases.  We  believe  many  cases  have 
not  been  recorded  because  observers  have  not  deemed  it  of  suffi- 
cient importance  to  report  thom.  Clinically,  in  the  vast  majority 
of  cases  cavity  formation  in  the  lungs  of  infants  is  entirely  over- 
looked. We  believe,  therefore,  that  by  calling  attention  to  its  fre- 
quency and  localization,  cavities  should  be  more  often  recognized 
during  life. 

I^eroux,  in  analyzing  Parrot's  cases,  found  cavity  formation 
present  in  57  cases  out  of  219  autopsies  on  patients  under  three 
years  of  age;  that  is  26  per  cent,  of  the  cases.  He  particularly 
mentions  5  of  these  cases  which  were  under  three  months  of  age, 
but  unfortunately  no  reference  is  made  of  the  number  under  two 
years. 

Warthin  and  Cowie  quote  Hugunin  as  reporting  2  cases,  a  seven- 
month  premature  infant  and  an  infant  seven  weeks  old;  Berti,  1  case 
nine  days  old;  Demme,  1  case  eleven  weeks  old;  Queyrat,  1  case 
three  months  old;  and  Flesch,  8  cases  out  of  500  autopsies  on  chil- 
dren in  the  early  months  of  life.  Demme  reports  1  case,  aged  four 
weeks;  F.  Weber,  1  case,  aged  three  months;  Henock,  5  cases,  aged 
four,  seven,  eight,  ten,  and  eighteen  months;  Comby,  4  cases,  aged 
four,  six,  eight,  and  nine  months;  and  Deliarde,  1  case,  aged  six 
months,  and  speaks  of  the  rareness  of  cavity  at  this  age.  Symes  and 
Fisher,  in  reporting  500  deaths  at  various  ages  from  tuberculosis,  refer 
to  two  cases  with  cavities  at  five  and  eight  months  of  age.  Shennan 
reports  23  cases  out  of  355  cases  (6.5  per  cent.).  Carmichael 
reports  2  cases,  aged  eight  and  fifteen  months;  Toulmin,  1  case, 
four  months  old;  Donkin,  1  case,  aged  1  year;  Fry  and  Shaw,  1  case, 
twelve  months  old;  Price-Jones,  3  infants,  thirteen,  sixteen,  and 
twenty-two  months  old;  J.  Lewis  Smith,  1  case,  aged  seventeen 
months;  Green,  6  cases  under  two  years;  and  Barthez  and  Sanne 
report  10  cases  under  two  years. 

Zuber  says,  "All  authors  agree  that  cavities  are  rarer  in  children 
than  in  adults."  Baginski  states:  "Chronic  tuberculosis  with  cavity 
formation  in  young  children  in  characteristic  form,  as  in  the  adult, 
is  an  infrequent  disease."  Other  authors,  as  Rotch,  Monti,  Jacobi, 
Still,  Osier,  and  Ashby,  speak  in  general  terms  of  the  rarity  of  cavities 
in  infants  under  two  years  compared  with  older  children.  The 
above  mentioned  cases,  in  all  likelihood,  do  not  represent  the 
observations  of  these  men  as  to  the  frequency  of  cavity  formation, 
but  simply  some  of  the  cases  which  they  have  had  occasion  to  refer 
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to  in  reports.  On  the  other  h;iii<l,  the  tollowiiig  observers  have 
found  cavitation  in  infancy  of  more  fre(|uent  occurrence:  Northrup, 
in  a  personal  eoninumication,  says:  "Tuberculous  cavities  are  not 
rare  in  infants  as  young  as  a  few  weeks  even.  They  follow  the 
law  which  would  seem  to  apply  to  adults.  The  lesion  is  common. " 
Rilliet  and  Barthcz  report  cavities  in  the  proportion  of  one  to  three, 
in  cases  from  one  to  two  and  one-half  years.  Holt  says,  "Areas  large 
enough  to  deserve  the  name  cavities  were  present  in  35  of  72  autop- 
sies upon  tuberculous  patients,  two  years  and  under."  De  Ilothchild 
states  that  pulmonary  cavities  are  observed  in  one-third  of  the  cases 
from  one  to  two  and  one-half  years.  Hervieux  reports  that  one-fifth 
of  the  cases  in  the  course  of  the  first  year  of  life  have  pulmonary 
cavities.  J.  Francis  Condie  even  went  so  far  as  to  say,  "Tubercu- 
lous cavities  are  much  more  frequent  in  very  young  children  than  in 
adults."  Warthin  and  Cowie  quote  Weber  as  making  the  statement 
that  he  had  many  times  observed  tuberculous  cavities  of  the  size  of 
half  a  lobe  in  children  under  the  age  of  three  months. 

From  the  above  resume  of  the  literature,  it  will  be  seen  that 
cavity  formation  in  infancy  has  been  observed  by  some  observers 
in  a  high  percentage  of  cases,  while  by  others  it  has  been  found 
but  rarely.  From  the  comparatively  few  cases  which  we  have  been 
able  to  collect  from  the  literature,  the  earliest  case  occurred  in  an 
infant  premature  at  the  seventh  month,  while  the  majority  were 
found  beyond  the  third  month,  with  increasing  frequency  toward 
the  end  of  infancy. 

In  order  to  study  the  frecjuency  of  tuberculous  cavities  in  infants 
at  the  Children's  Hospital  of  Philadelphia,  the  records  for  the  past 
sixteen  and  three-quarters  years  have  been  reviewed.  We  have 
found  that  during  this  time  4518  infants  have  been  admitted  to  the 
wards  of  the  Hospital.  Of  this  number,  1140  infants  have  died. 
The  number  of  autopsies  performed  was  371,  of  which  75  disclosed 
tuberculosis.  Of  the  total  number  of  deaths,  6.5  per  cent,  were 
tuberculous.  However,  these  figures  are  only  approximate,  because 
only  one-third  of  the  children  dead  were  autopsied.  Again,  when 
we  compare  the  number  of  tuberculous  autopsies  with  the  total 
number  of  admissions  during  this  period,  it  will  be  found  that  1.6 
per  cent,  were  tuberculous. 

It  will  be  seen  from  these  statistics  of  the  autopsy  records 
that  with  us  tuberculosis  in  infants  under  two  years  of  age  is 
an  infrequent  disease.  This  can  partly  be  explained  by  the  fact 
that  the  great  number  of  infants  coming  to  the  hospital  have  some 
form  of  advanced  gastro-intestinal  disorder.  If  the  actual  number 
of  cases  of  gastro-intestinal  disease  be  studied  from  our  autopsy 
reports,  it  will  be  seen  that  155  of  the  371  autopsies,  or  41.7 
per  cent.,  were  grouped  under  this  head.  Therefore,  if  these  cases 
of  advanced  gastro-intestinal  disease  be  omitted  from  our  comparison, 
it  will  be  seen  that  of  the  remaining  autopsies  (216)  there  were  75 
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cases,  or  34.5  per  cent,  tuhereulou.s.  This  latter  comparison  really 
emphasizes  the  high  mortality  of  gastro-intestinal  disorders  (41.7  per 
cent.)  far  more  than  it  does  that  of  tuhercnlosis  (34.7  per  cent.)  at 
this  age.  We  believe,  from  the  clinical  aspect  at  least,  that  our 
former  percentage  of  1 .0  per  cent,  of  fatal  cases  is  nearer  the  truth 
as  far  as  tuberculosis  at  this  age  is  concerned. 

Below  we  have  tabulated  the  ages  of  the  tuberculous  autopsies 
on  infants: 
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Number  of  tuberculous  autopsies  on  infants  under  one  year,  35. 

Number  of  tuberculous  autopsies  on  infants  between  one  and  two  years,  40. 

Total  number  of  tuberculous  autopsies  on  infants  under  two  years,  75. 

To  study  the  frequency  of  cavity  formation  in  the  lungs  of  infants 
dead  of  tuberculosis,  we  have  gone  over  the  records  of  the  Children's 
Hospital,  and  found  that  cavity  formations  were  present  in  12  of  the 
75  subjects  dead  of  tuberculosis  (16  per  cent.). 

As  we  stated  above,  we  encoimtered  difficulty  in  trying  to  estimate 
this  frequency  from  the  literature.  In  only  a  few  reports  were 
actual  statements  as  to  percentages  obtainable:  Holt  reported 
cavity  formation  in  the  proportion  of  1  to  2;  Rilliet  and  Barthez, 
and  De  Rothchild,  in  the  proportion  of  1  to  3  (these  cases  were  one 
to  two  and  one-half  years  old ) ;  Hervieux,  1  to  5  (during  the  first  year 
of  life).  In  our  cases  1  in  6  showed  excavations,  which  is  a  con- 
siderably lower  percentage  than  the  observations  of  the  above 
authors.  Nevertheless,  it  will  be  seen,  even  in  our  cases,  that 
cavity  formation  at  the  autopsy  table  is  not  uncommon. 

If  we  consider  the  frequency  of  this  process  in  older  children,  as 
compared  to  our  findings  in  infants,  it  will  be  seen  that  in  the  former 
cavitation  is  not  only  more  frequent,  but  follows  the  rule  applying 
to  adults.  The  usual  explanation  of  this  condition  is  conceded  to 
be  the  greater  resistance  offered  as  the  child  grows  older,  allowing 
the  process  to  become  of  a  more  chronic  nature,  and  thus  giving 
mixed  infections  greater  opportunity  to  act. 
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Table  Sfwwinu  the  Ages  of  the  Cases  Under  Two  Years  of  Age  wiUi  Tiiherrulous  Cavities 
at  the  Children's  Hospital. 

5  months  old         1 

0       ••         "  4 

7        '•  "  1 

11  "  "  1 

12  ••  •'  1 

15       ••         '•  2 

17       ••         ••  1 

19       ••         '  1 

Total  12 

II.  The  Pathology  of  the  Condition.  In  considering  the 
pathology  of  tuberculosis  at  this  age,  a  brief  resume  of  the  types  of 
lesions  may  be  of  some  value.  It  is  not  our  purpose,  however,  to 
consider  in  detail  these  various  lesions.  Briefly  the  general  patho- 
logy of  tuberculosis  at  this  age  may  be  divided  into  three  types: 
(o)  Acute  miliary  tuberculosis;  (/>)  chronic  tuberculosis  with  fibrous 
changes;  and  (c)  bronchocaseous  pneumonic  tuberculosis. 

(a)  Acute  miliary  tuberculosis,  or  acute  disseminated  miliary 
tuberculosis,  of  the  lungs  is  considered  rare  by  the  majority  of  authors 
at  this  early  age  of  life.  When  it  does  occur  the  miliary  tubercles, 
either  gray  or  yellowish  gray  in  color,  are  found  scattered  throughout 
both  lungs,  and  to  a  less  extent  in  other  organs  of  the  body.  These 
tubercles  vary  in  size  and  number  according  to  the  degree  of  infec- 
tion and  the  duration  of  the  disease. 

(6)  Chronic  tuberculosis  with  fibrous  changes  in  the  lungs  can  be 
very  briefly  considered  here,  because  it  scarcely  enters  into  the 
discussion  of  our  paper  from  the  fact  that  many  of  the  changes  in  the 
tissues  are  of  a  chronic  nature.  This  type  of  tuberculosis  at  first 
is  generally  localized  to  a  small  area  or  areas,  and  the  process  is 
accompanied  by  the  production  of  fibrous  tissue.  The  process  may 
consist  of  caseating  areas  containing  small  cavity  formations,  sur- 
rounded by  more  or  less  fibrous  tissue.  Distinct  chronic  tubercu- 
losis of  the  lungs  with  cavity  formation  within  the  first  two  years  of 
life,  compared  to  the  adult  type  of  the  disease,  is  rarely  found  at 
autopsy. 

(c)  The  caseous  bronchopneumonic  type  of  tuberculosis  is  the  most 
frequent  form  of  the  disease  in  the  lungs  at  this  age.  It  runs  a  more 
or  less  subacute  course,  and  is  almost  always  fatal.  The  advanced 
caseous  lesions  are  usually  confined  to  one  lobe,  or  to  one  lung,  with 
less  marked  lesions  in  the  other  lobes  or  lung.  In  a  section  of  a 
lung,  showing  tuberculous  lesions  of  this  type,  there  are  usually 
large  caseous  areas  with  intervening  areas  of  bronchopneumonia, 
congested  lung  tissue,  or  normal  lung  tissue.  The  multiple  lesions 
so  frequently  seen  in  these  cases  have  their  origin  from  some  older 
process  and  arc  disseminated  by  way  of  the  blood,  lymphatics,  or  by 
insufflation.  They  increase  in  size  from  peripheral  extension,  and 
by  the  fusing  of  closely  situated  smaller  areas.     This  method  of 
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extension  is  especially  to  be  seen  when  the  lesions  are  near  the 
opposing  surfaces  of  the  lobes  and  it  is  not  uncommon  to  see  the 
greater  part  of  one  lobe  with  the  adjacent  parts  of  another  lobe, 
involved  in  the  caseous  process.  The  interlobar  pleura  in  such  cases 
is  obliterated  by  the  tuberculous  process,  or  stands  out  prominently 
as  a  fibrous  band  stretched  across  the  caseous  area.  It  is  in  these 
large  caseous  areas  that  cavity  formation  most  frequently  begins  at 
this  age.  Cavities  are  usually  the  result  of  acute  softening  of  the 
central  parts  of  the  caseous  mass,  and  when  this  softened  area 
communicates  with  a  bronchus  the  fluid  parts  are  thrown  off,  leaving 
a  space  or  cavity.  The  softening  of  the  caseous  mass  is  generally 
the  result  of  secondary  infection,  and  is  usually  due  to  Strepto- 
coccus pyogenes.  Staphylococcus  pyogenes  aureus  and  albus.  Micro- 
coccus tetragenous,  or  Diplococcus  pneumoniae.  A  pure  tuberculous 
process,  as  a  rule,  does  not  tend  to  liquefy,  it  being  a  dryer,  harder, 
and  more  cheesy  process.  This  in  itself  would  explain  the  infrequent 
cavity  formation  in  our  group  of  cases. 

In  examining  the  lungs  of  this  type  of  tuberculosis  one  frequently 
finds  small  softened  areas  in  these  caseous  lesions.  These  have  been 
recorded  by  authors  as  instances  of  cavities;  they  in  all  likelihood 
would  produce  cavities  in  the  course  of  time.  We  have  not  included 
such  areas  as  cavities  in  our  cases,  because  as  antemortem  excava- 
tions they  had  not  existed. 

The  walls  of  the  cavities  are  usually  irregular  in  outline  and 
somewhat  darker  in  color  than  the  surrounding  lung  tissue;  especially 
is  this  true  if  the  cavity  has  existed  for  any  length  of  time.  A  dis- 
tinct communication  with  a  bronchus  may  be  found  on  some  part 
of  the  cavity  wall;  it  may,  however,  be  small  and  difficult  to  locate. 
The  size  of  the  cavity  varies  usually  with  the  chronicity  of  the  case 
and  the  size  of  the  caseous  lesion.  From  the  microscopic  examina- 
tion of  these  cases  it  would  seem  that  the  process  is  rapid,  as  the 
walls  of  the  cavity  consist  almost  entirely  of  caseous  material. 
Fibrous  tissue  formation  in  the  walls  of  the  cavities  does  not  take 
place  to  any  great  degree  in  this  group  of  cases,  compared  to  the 
formation  of  this  tissue  in  the  adult. 

The  fact  that  in  early  infancy  the  tuberculous  process  in  the  lung 
is  generally  of  an  extensive  bronchocaseous  type,  running  an  acute 
or  subacute  course,  explains  to  a  certain  extent  the  absence  of  fibrous 
tissue  in  the  lesions.  It  is  a  fact  that  the  younger  the  individual, 
the  more  extensive  the  involvement  and  the  more  acute  the  course. 
This  statement  is  the  result  of  autopsy  examinations,  and  does  not 
take  into  consideration  the  numerous  infections  with  the  tubercle 
bacillus  which  undoubtedly  occur  in  early  life,  and  are  held  in  abey- 
ance or  cured.  As  many  of  these  latter  cases  are  not  diagnosticated, 
the  occurrence  of  the  disease  can  only  be  surmised  from  the  wide- 
spread prevalence  of  tuberculosis.  It  is  only  in  the  susceptible  cases 
at  this  age  that  the  process  becomes  diffuse  and  of  an  acute  or  sub- 


I 


WTiiTE,  carpentp:u:  TrnK!uri.ors  rri,MON.\HY  cavities     85 

acute  course,  ondiiii;  fatally.  It  uiayalso  he  noted  here  tliat  in  infants 
dying  of  tuhcrculosis,  the  hnigs  are  involved  in  100  per  cent,  of  the 
cases. 

III.  The  Location  of  the  Cavity.  The  literature  on  the 
subject  of  the  localization  of  the  cavity  is  not  very  extensive.  The 
majority  of  authors  state  that  cavity  formation  usually  takes  place 
in  the  lower  lobes,  and  generally  at  the  root  or  central  part  of  the 
hmg.  Thus,  D.  Francis  Condie  says:  "There  is  an  important 
modification  that  should  guide  the  practitioner  when  he  seeks  to 
determine  the  existence  of  a  cavern. in  young  children,  viz.,  that 
under  five  years  of  age,  the  cavernous  excavation  is  generally  seated 
in  the  lower  or  middle  lobes,  and  is  almost  always  confined  to  one 
side  of  the  chest."  James  M.  Coley  found  cavities  in  infants  much 
more  frequently  in  the  inferior  lobes,  and  most  often  on  the  right 
side.  Zuber  also  found  the  right  lung  most  commonly  affected, 
and  generally  only  one  lung.  Again,  both  J.  Walter  Carr  and 
S.  Vere  Pearson  have  observed  that  in  infants  the  usual  location  of 
cavities  is  at  the  root  or  central  portion  of  the  lobe.  Berti  and  Demme 
each  report  cases  with  a  cavity  in  the  lower  lobe  of  the  right  lung. 
Fry  and  Shaw  report  a  case  with  a  cavity  in  the  lower  lobe  of  the  left 
lung.  Price-Jones  reported  an  infant  with  cavities  in  the  same 
location;  but  report  another  case  with  a  cavity  in  the  upper  lobe  of 
the  left  lung.  Hugunin  reported  an  infant  with  a  cavity  in  the  apex 
of  the  left  lung,     Henock  reported  four  cases: 

An  infant,  four  months  old,  right  upper  lobe,  two  cavities. 

An  infant,  seven  montns  old,  right  upper  lobe,  two  cavities. 

An  infant,  four  montns  old,  right  upper  lobe,  two  cavities. 

An  infant,  eighteen  months  old,  both  lungs,  numerous  small  cavities. 

J.  Lewis  Smith  reported  one  case  at  seventeen  months,  with 
cavities  in  both  upper  lobes.  P.  Bennis  Green  reported  6  cases 
as  follows: 

An  infant,  two  years  old,  summit  of  right  lung. 
An  infant,  two  years  old,  middle  lobe  of  right  lung. 
An  infant,  two  years  old,  upper  lobe  of  left  lung. 
Three  infants,  two  years  old,  lower  lobe  of  left  lung. 

On  the  other  hand,  Eustace  Smith  says,  "The  masses  situated 
nearest  the  apex  are  commonly  the  earliest  to  liquefy,  but  not  always." 

Barthez  and  Sanne,  in  77  cases  of  cavity  formation  in  infants, 
found : 

Cavities  within  the  right  lung,  47. 

Right  upper  lobe 34 

Right  middle  lobe 9 

Right  lower  lobe 16 

Cavities  within  the  left  lung,  51. 

Left  upper  lobe 51 

Left  lower  lobe  .      .      ,  18 
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The  location  of  the  cavities  in  tlie  cases  at  the  Children's  Hospital 
may  be  tabulated  as  follows : 

Left  liiriK,  6. 

Left  luiiK,  upper  lohe  2 

I/efl  luiiK,  anomalous  middle  lol)(? 1 

l>eft  lung,  lower  lobe 2 

Left  lung,  location  not  specified 1 

Right  lung,  6. 

Riglit  lung,  upper  lobe 2 

Right  lung  middle  lobe 1 

Right  lung,  lower  1  be 3 

To  summarize:  Upper  lo])os,  4;  middle  lobes,  2;  lower  lobes,  5; 
location  of  cavity  not  specified,  1. 

This  small  table  shows  the  ^nvater  fre(iuency  of  tuberculous 
cavities  in  the  middle  and  lower  lobes  in  infancy  in  our  cases.  If  we 
consider  the  location  of  cavity  formation  in  our  own  cases  and  of 
those  collected  from  the  literature,  it  will  be  seen  that  the  lesion  does 
not  occur  at  the  same  location  as  it  does  in  adults.  In  the  majority 
of  cases  cavities  in  infants  are  deeply  seated  and  usually  at  the  root 
of  the  lung.  In  our  cases  cavities  occiu'red  more  frequently  in  the 
lower  and  middle  lobes  than  in  the  upper  lobes. 

IV.  Report  of  Cases.  Of  the  twelve  autopsies  performed  on 
cases  of  tuberculous  pulmonary  cavities  in  infants  at  the  Children's 
Hospital  in  the  last  sixteen  and  three-quarters  years,  6  have  come 
under  our  personal  observation.  It  is  these  6  cases  we  desire  to 
report. 

Case  I. — Lillian  R.,  aged  six  months,  was  admitted  to  the  hospital 
on  April  4,  1904.  The  family  history  was  negative.  The  infant 
had  been  fed  at  different  times  on  breast  milk,  condensed  milk,  and 
cow's  milk.  Although  the  patient  had  always  been  a  delicate  child, 
she  had  never  had  any  serious  illness.  She  was  taken  sick  three 
weeks  before  admission  to  the  hospital,  with  diarrhoea,  weakness, 
and  sweating  at  night.  Four  days  before  admission  she  developed 
a  cough,  coughing  severely  at  times,  and  became  extremely  weak. 
The  physical  examination  disclosed  a  bronchopneumonia  in  an 
emaciated,  rachitic  infant.  The  patient  became  weaker,  the  bowels 
continued  loose,  and  the  temperature  irregular,  until  the  child  died, 
nine  days  after  admission. 

The  autopsy  report,  abstracted,  is  as  follows:  Bronchocaseous 
pulmonary  tuberculosis;  tuberculous  enteritis;  tuberculosis  of  the 
liver  and  spleen.  An  emaciated  colored  infant  with  slight  petechial 
eruption  on  abdomen.  The  left  pleura  shows  a  few  tubercles  on 
its  parietal  surface. 

The  left  lung  measures  11.5  x  6.5  x  3  cm.,  and  weighs  70  grams. 
It  is  everywhere  studded  with  grayish  yellow  tubercles,  most  of  them 
small  (millet  seed),  some  few  obtaining  to  larger  size.  Portions 
of  the  lower  lobe  are  so  thickly  studded  with  tubercles  as  to  sink 
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in  waiiT.  Till'  lunij  is  niottU'd  fcray  ami  dark  red.  The  air-content 
is  esj)ecially  diniinished  in  the  lower  lohe.  'I'here  is  hyjjostatic 
conj^estion  in  the  lower  lol)e  and  the  lower  jxirt  of  the  upper  lohe. 
The  surface  section  is  tjjranular,  moist,  and  glistening,  of  a  mottled 
grayish  color.  Crepitation  is  diminished,  while  the  consistence  is 
firm  and  tenacious,  with  a  bloodstained  fluid  exuding.  The  right 
lung  weighs  108  grams.  The  air  content  is  practically  absent  in  the 
lower  lobe,  and  a  portion  of  all  three  lobes  sinks  in  water.  The 
lower  lobe  is  consolidated,  but  is  less  thickly  studded  than  the  left 
lung  with  miliary  tubercles.  The  lower  part  of  the  middle  lobe  also 
shows  pneumonia.  The  upper  ])art  of  the  middle  \o\)v  and  the 
upper  lobe  show  much  more  thickly  scattered  tubercles.  There  is 
a  cavity  in  the  lower  portion  of  the  lower  lobe  posteriorly,  containing 
caseous  detritus.  The  bronchial  lymph  glands  are  everywhere 
enlarged.  There  is  tuberculosis  of  the  cervical,  mediastinal,  and 
retroperitoneal  glands.  Miliary  tubercles  in  liver  and  spleen.  Also 
a  fatty  liver  and  chronic  follicular  colitis. 

Case  II. — John  T.,  aged  fifteen  months,  colored,  was  admitted  to 
the  hospital  on  April  5,  1904.  The  family  history  was  entirely 
negative.  Baby  was  fed  since  birth  on  skimmed  milk.  Until  four 
days  before  admission  to  the  hospital  he  was  apparently  well. 
During  these  four  days  he  had  profuse  sweating  cough,  fever,  and 
evident  pain  on  touching  the  anterior  chest  wall.  Examination 
showed  a  diffuse  bronchopneumonia.  Infant  died  three  days 
after  admission. 

The  autopsy  findings,  in  brief,  were  as  follows:  Caseous  broncho- 
pneumonia; miliary  tuberculosis  of  the  lungs,  pleura,  omentum, 
liver,  spleen,  and  the  hepatic,  mesenteric,  bronchial,  and  retro- 
pharyneal  glands. 

Body  of  an  emaciated,  colored  infant.  The  left  lung  measures  11.5 
X  7.5  X  3.5  cm.,  and  weighs  71  grams.  The  color  is  mottled  gray; 
the  air  content  is  diminished  in  the  lower  lobe,  but  in  the  upper  it  is 
normal.  In  the  upper  part  of  the  middle  loVje  there  is  a  cavity  2.5  cm, 
in  diameter,  surrounded  by  tuberculous  caseous  infiltration.  The 
walls  of  the  cavity  are  irregular  and  bordered  here  and  there  with 
tuberculous  caseous  masses.  The  contents  of  the  cavity  are  puru- 
lent. The  pleura  directly  over  the  above  area  is  adherent  w'ith 
recent  fibrinous  adhesions  to  the  chest  w^all;  on  breaking  these 
adhesions  the  cavity  was  ruptured.  Scattered  through  the  lower 
lobe,  and  less  numerous  in  the  upper  lobe,  are  many  yellow  tubercles. 
The  right  pleura  shows  a  few  pearly  tubercles  on  the  parietal  layer. 
The  right  lung  measures  10.5  x  8.  x  2.5  cm.,  and  weighs  49  grams. 
This  lung  is  not  affected  except  for  a  niunber  of  yellow  tubercles. 

Case  III. — Moses  C,  aged  six  months,  colored,  was  admitted 
to  the  hospital  January  8,  1905.  The  father  and  mother  are  living 
and  well;  they  have  had  two  children,  the  patient  and  one  other  child 
which  is  dead.     The  cause  of  death  given  was  teething(?).     The 
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patient  had  been  breast  fed  up  to  the  time  of  axhnission.  He  has 
always  been  well  until  three  months  before  coming  to  the  hospital; 
during  these  three  months  the  infant  had  a  severe  cough,  but  two 
days  before  admission  cough  became  worse  and  great  quantities 
of  mucus  were  coughed  up.  The  examination  elicited  the  physical 
signs  of  a  bronchopneumonia.  The  temj)erature  was  not  hectic. 
In  two  days  after  admission  the  infant  died. 

The  autopsy  revealed:  Caseous  bronchopneumonia;  general 
miliary  tuberculosis;  tuberculosis  of  the  liver  and  spleen,  and  of 
the  bronchial  and  mesenteric  lymph  glands. 

The  left  lung  weighs  145  grams.  The  entire  lower  lobe  and  the 
lower  part  of  the  upper  lol^e  are  consolidated.  There  is  a  large 
cavity  3x2x4  cm.  in  the  upper  third  of  the  lower  lobe  posteriorly. 
It  is  superficial,  and  in  one  place  a  thickened  pleura  forms  part  of 
the  wall.  The  bloodvessels  and  bronchi  bridge  across  the  cavity, 
and  the  walls  are  very  irregular  and  dark  in  color.  A  small  cavity, 
0.5  X  0.5  X  0.5  cm.,  is  also  found  on  the  lower  surface  of  the  lower  lobe. 
There  is  an  extensive  obliterative  diaphragmatic  pleurisy  at  this 
location  which  brings  the  cavity  close  to  the  diaphragm.  The  whole 
lower  lobe  shows  advanced  caseous  pneumonia,  and  also  the  greater 
part  of  the  upper  lobe,  especially  posteriorly.  The  air  content  is 
absent,  except  along  the  anterior  border  and  at  the  apex.  On  both 
sides  the  bronchial  glands  are  very  much  enlarged  and  caseous. 
Miliary  tubercles  in  the  liver,  spleen,  and  intestines.  The  mesen- 
teric glands  are  caseous. 

]\Iicroscopic  section  of  the  lung  close  to  the  cavity  wall  shows 
diffuse  cellular  infiltration  of  tuberculopneumonic  t}^e.  The 
type  of  cells  present  is  lymphocytic,  with  a  very  few  polymor- 
phonuclear cells.  There  is  congestion  of  the  capillaries  and  giant- 
cell  formation.  The  tissues  in  the  immediate  vicinity  of  the  wall 
of  the  cavity  show  numerous  large  areas  of  typical  caseation,  but 
there  is  very  little  fibrous  tissue  formation.  The  large  bronchial 
tubes  in  the  neighborhood  show  marked  bronchitis,  the  cellular 
exudate  consisting  of  polpnorphonuclear  cells  and  lymphocytes. 
The  walls  of  the  bronchi  show  the  infiltrating  process. 

Case  IV.  Robert  N.,  aged  eleven  months,  colored,  was  admitted 
to  the  hospital  November  28,  1905.  The  family  history  was  nega- 
tive; the  mother  and  father  living  and  well.  There  was  only  one 
other  child,  and  it  was  well.  There  was  no  history  of  tuberculosis 
in  the  family.  The  baby's  birth  was  normal,  and  up  to  the  time  of 
admission  it  had  been  fed  exclusively  on  breast  milk.  It  had  always 
been  well,  with  the  exception  of  an  attack  of  gastro-enteritis  when 
six  months  old.  For  several  months  before  coming  to  the  hospital 
the  infant  had  had  a  cough,  which  in  the  last  two  weeks  had  become 
much  more  severe.  On  admission  the  infant  presented  the  physical 
signs  of  a  bronchopneumonia.  Two  days  later  it  became  much 
worse,  cough  very  severe,  especially  at  night.     It  did  not  take  its 
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fccdiiiijjs  wt'll  and  tlu-  bowels  hccamc  loose.  It  Ix'^aii  to  vomit, 
aiui  on  one  occasion  the  vomited  material  was  streaked  with  Mood. 
The  infant  died  twenty-two  days  after  admission. 

The  (iiitopsif  report  was  as  follows:  Caseons  bronchopneumonia; 
•general  tuberculosis;  tuberculosis  of  the  liver,  spleen,  mesenteric 
and  bronchial  inlands;  tuberciijous  enteritis  and  j)eritonitis;  chronic 
fibrinous  pleurisy. 

The  left  lung  weii,dis  ()2  grams.  It  is  slightly  congested,  and  shows 
a  slight  amount  of  oedema.  This  lung  contains  a  few  scattered  gray 
miliarv  tubercles.  The  bronchial  glands  are  slightlv  enlary-ed. 
The  riidit  lung  weighs  20")  grams.  The  whole  lung  is  consolidated, 
it  is  firm  in  consistency  and  grayish  yellow'  in  color.  The  surface 
section  is  smooth,  dry,  and  dull.  There  is  a  cavity  at  the  upper  part 
of  the  middle  lobe,  external  to  the  mitl-clavicular  line.  The  cavity 
measures  2  x  1  x  3.5  cm.  in  size  and  extends  upward  into  the  upper 
lobe.  The  walls  of  the  cavity  are  dark  in  color  and  covered  with 
granulations.  In  the  upper  lobe  there  is  an  excess  of  fibrous  tissue. 
Over  the  right  lung  there  is  a  chronic  adhesive  pleurisy.  There  is 
tuberculosis  of  the  intestines,  peritoneum,  spleen,  liver,  appendix, 
and  mesenteric  glands. 

A  microscopic  examination  of  the  section  from  the  w^all  of  the 
cavity  shows  fibrous  tissue  and  a  cellular  exudate  consisting  of  poly- 
morphonuclear cells  and  small  lymphocytes.  The  tissue  in  close 
jjroximity  to  the  cavity  w^all  consists  of  an  overgrowth  of  fibrous  tissue 
which  extends  into  the  alveolar  walls.  Embedded  in  this  fibrous 
tissue  there  are  collections  of  typical  tubercles;  they  are  for  the  most 
part  small  and  show  a  small  amount  of  caseation.  Giant  cells  are 
very  prominent.  The  surrounding  lung  tissue  shows  the  capillaries 
congested.  Widespread  caseation  of  the  caseopneumonic  type  is  not 
present.  The  process  is  a  chronic  fibrocaseous  tuberculosis,  wdth 
the  presence  of  many  giant  cells. 

Case  V. — Lillian  P.,  aged  one  year,  colored,  was  admitted  to  the 
hospital  IMay  27,  1907.  The  parents  were  living  and  well.  There 
had  been  no  other  children.  The  patient's  birth  was  normal, 
and  until  the  time  of  her  admission  she  had  been  breast  fed. 
She  had  never  had  pertussis,  measles,  or  any  contagious  disease. 
She  had  had  fever  for  one  month  before  coming  to  the  hospital. 
Baby  had  been  vomiting  sour  milk  innnediately  after  feeding  .several 
times  a  day.  The  bowels  were  constipated.  For  three  days  before 
admission  she  had  a  number  of  general  convulsions  lasting  from  five 
to  ten  minutes.  Examination  revealed  harsh  breathing  all  over  the 
lungs,  with  many  large  moist  rales.  She  had  slight  rigidity  of  the  neck 
muscles  and  a  positive  Kernig's  sign.  By  lumbar  puncture  45  c.c.  of 
slightly  cloudy  fluid  was  withdrawn,  in  which  tubercle  bacilli  were 
found.  Child  died  forty-eight  hoiu's  following  admission,  after 
having  had  a  number  of  convulsions. 

The  necropsy  follows:  Caseous  bronchopneumonia;  tuberculous 
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enteritis;  tuberculosis  of  liver  and  spleen;  tuberculous  meningitis. 
The  left  lung  is  10  x S.x  3.5  cm.,  and  weighs  80  grams.  The  pleura 
is  normal.  The  surface  section  of  the  lung  shows  numerous  small 
gray  translucent  tubercles,  without  l)ronchopneumonia.  The 
tubercles  are  isolated.  There  is  slight  hypostatic  congestion  in  the 
dependent  parts.  The  lung  is  crepitant  and  exudes  bloody  fluid  on 
pressure.  Bronchi  and  pulmonary  vesels  are  normal.  The  bron- 
chial glands  are  greatly  enlarged.  The  right  pleura  is  congested 
and  thickened.  Tliere  are  firm  adhesions  from  the  right  upper  lobe 
to  the  anterior  axillary  line,  and  from  the  middle  lobe  to  the  fourth 
rib.  There  are  adhesions  posteriorly  over  the  upper  lobe.  The 
right  lung  measures  13  x  9.5  x  3  cm.,  and  weighs  05  grams.  Gen- 
erally, (his  lung  is  the  .same  as  the  left,  with  the  exception  of  the  upper 
lobe.     The  upper  lobe  contains  a  cavity  1.5  x  1.5  x  2  cm.,  situated 

1  cm.  from  the  apex,  and  another  cavity  below  this  at  the  base  of  the 
lobe  measuring  2.5  x  2  x  1  cm.  Surrounding  these  cavities  the  lung 
tissue  in  this  lobe  is  consolidated  by  a  caseous  pneumonia.  On 
pressure  mucopus  exudes.  The  liver  shows  fatty  change,  and  there 
are  translucent  gray  tul)ercles  distributed  throughout.  The  spleen 
contains  a  few  gray  tubercles.  The  small  and  large  intestines  show 
numerous  tuberculous  ulcers  especially  in  the  lower  part  of  the  ileum. 
The  mesenteric  glands  are  greatly  enlarged,  and  some  are  caseous. 

Case  VI. — Braxton  R.,  five  moths  old,  colored,  was  admitted  to 
the  hospital  February  6,  1907.  His  father,  mother,  and  two  sisters 
are  living  and  well.  Infant's  birth  was  normal,  and  it  had  never 
been  sick  imtil  six  weeks  before  admission.  During  this  time  he 
had  a  severe  cough.  Mother  states  that  a  dark-colored  discharge 
comes  from  the  nose  during  coughing  attacks.  The  physical 
examination  revealed  an  emaciated  colored  infant,  whose  lungs 
showed  mnnerous  moist  rales  both  anteriorly  and  posteriorly.  A 
smear  made  from  the  throat,  in  order  to  obtain  some  expectoration, 
showed  no  tubercle  bacilli.  Heart  and  abdomen  were  negative. 
There  was  a  small  amount  of  blood  in  the  bowel  movements.  Infant 
died  eleven  days  after  admission. 

The  nercopsy  report  follows:  Caseous  bronchopneumonic  tuber- 
culosis; general  miliary  tuberculosis;  tuberculous  pleurisy  and  peri- 
tonitis; tuberculosis  of  liver,  spleen,  kidneys,  and  intestines;  fatty 
heart  and  kidneys. 

The  pleura  on  the  left  side  is  normal,  but  on  the  right  side  there 
are  tuberculous  adhesions.  The  left  lung  measures  9x5x3  cm., 
and  weighs  45  grams.  The  air  content  is  greatly  decreased,  and 
there  are  a  number  of  large  yellow  tubercles  scattered  throughout 
the  lung.  The  right  lung  measures  10  x  6  x  3.5  cm.,  and  w'eighs 
85  grams.  This  lung  shows  extensive  pneumonia  with  many  yellow 
tubercles,  and  tuberculous  infiltration  around  the  small  bronchi. 
Crepitation  is  absent;  the  lung  is  firm  in  consistency,  and  the  amount 
of  blood  is  increased.     At  the  right  apex  posteriorly  the  pulmonary 
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(issue  is  hrokcn  down,  li'aviiiif  a  tuhcrciiloiis  cavity,  2  x  1  cm.  On 
the  parietal  peritoiiemii  are  seen  a  nuinher  of  discrete  yellow  tuber- 
cles, 3  nun.  in  diameter,  having;  the  appearance  of  bovine  tul)ercu- 
losis.  There  arc  miliary  tubiM-clcs  in  the  liver,  sj)lcen,  kidneys,  and 
intestines. 

The  six  cases  of  cavity  formation  all  occurr<'d  in  ne^ro  infants 
between  the  a^v  of  five  and  fifteen  months.  Our  experience  bears 
out  the  well-known  fact  that  the  colored  race  is  especially  sus- 
ceptible to  tuberculosis,  and  the  cases  autopsied  usually  showed 
widespread  lesions  of  an  advanced  type.  ^liliary  tubercles  were 
present  in  the  luniks  especially,  and  to  a  less  extent  in  other  origans. 
These  lesions  were  usually  small,  in  all  likelihood  an  evidence  of 
terminal  infection,  and  were  seconchiry  to  the  larger  lesions,  either 
of  the  lungs  or  lymphatic  nodes.  The  bronchial  glands  were  tuber- 
culous in  all  these  cases.  The  pleura  in  our  cases  showed  wide- 
spread adhesions  or  distinct  miliary  tubercles.  No  data  were 
obtainable,  either  in  the  family  or  personal  histories  of  the  cases, 
which  would  indicate  the  source  of  the  infection.  In  only  one  case 
had  there  been  any  disease  prior  to  the  fatal  illness,  namely,  one 
infant  having  had  an  attack  of  gastro-enteritis  (Case  IV).  Three 
of  our  cases  had  been  fed  exclusively  on  the  breast  until  admitted 
to  the  hospital.  The  cavity  formation  in  the  lungs  was  with  one 
exception  of  short  duration,  and  occurred  in  the  larger  caseous  areas 
of  the  lungs,  and  was  not  sm-rounded  by  fibrous  tissue  so  commonly 
found  in  older  children.  In  one  case  only  was  the  process  of  longer 
duration,  showing  the  formation  of  fibrous  tissue  around  the  borders 
of  the  cavity. 

In  conclusion  we  may  say  cavity  formation  does  not  occur  with 
the  same  frecjuency  in  infants  as  in  older  children.  In  our  own 
autopsies  16  per  cent,  of  the  infants  dead  from  tuberculosis  showed 
cavity  formation:  a  far  lower  percentage  than  is  reported  by  other 
observers.  The  type  of  lesion  observed  by  us  is  not  of  the  variety 
which  lasts  long  enough  to  produce  cavity  formation.  The  infants 
usually  succumb  to  the  widespread  process  before  the  larger  lesions 
have  time  to  soften  and  their  contents  to  be  thrown  off.  In  our 
cases  tuberculous  cavities  in  infants  occurred  most  often  at  the  root 
of  the  lungs,  in  the  middle  and  lower  lobes. 
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TWO   CASES   OF  MYXCEDEMA.^ 
By  Robert  L.  Pitfield,  M.D., 

PHYSICIAN    TO    ST.    TIMOTHY's    HOSPITAL,    ROXBOROUGH,    AND    PATHOLOGIST    TO    THE 
GERMANTOWN    HOSPITAL,    PHILADKLPHIA. 

The  nervous  symptoms  of  myxoedema  are  so  characteristic  and 
often  so  profound  as  to  lead  one  to  consider  whether  the  disease  is 
not  essentially  one  of  the  nervous  system.  In  this  respect  the  term 
myxoedema  is  not  so  good  a  designation  for  the  disease  as  is  hypo- 
thyroidea;  and  in  general  treatises  if  it  is  not  classed  among  diseases 
of  the  thyroid  it  should  have  no  place  other  than  with  nervous  dis- 
eases. Even  in  complete  cases,  notwithstanding  the  fact  that  there 
are  marked  changes  in  the  skin,  the  fundamental  disability  and  real 
pathological  conditions  to  be  described  and  treated  are  in  the  central 
nervous  system.  It  is  probably  some  serious  change  in  the  nutrition 
of  the  nerve  elements,  and  most  of  the  symptoms  are  those  of  nervous 
exhaustion  and  malnutrition. 

Case  I. — With  a  diagnosis  of  neurasthenia,  Mrs.  F.,  a  large, 
fattish  woman,  aged  forty  years,  pale,  careworn,  lacrymose,  and 
feeble,  was  admitted  to  the  wards  of  St.  Timothy's  Hospital,  Rox- 
borough.  "Not  only  was  she  physically  weak,  but  it  was  quite  evi- 
dent by  a  glance  at  her  face  that  she  was  the  subject  of  a  profound 
neurosis.  Her  eyes  were  sunken,  her  eyebrows  were  arched  upward, 
and  her  forehead  was  wrinkled.  Indeed,  the  term  "sorrowful 
fatigue,"  so  aptly  applied  by  Ewald,  describes  her  expression  so 
completely  that  it  is  not  necessary  to  say  more  except  that  she  was 
pale  and  her  flesh  flabby. 

On  pulling  down  the  bedclothes,  it  was  at  once  seen  that  the  yoke 
of  myxomatous  tissue  encircling  her  thorax  was  marked.  Large 
pads  of  such  tissue  covered  the  abdomen,  buttocks,  and  thighs.  Her 
bones  were  small  and  her  muscles  ill  developed  and  flabby.  The 
skin  of  the  legs  and  feet  was  somewhat  dry  and  scaly. 

She  was  of  that  type  of  middle-aged  woman  who  had  borne  four 
children  and  had  largely  supported  them  by  labor  in  a  mill  and  as 
a  washerwoman.  It  was  quite  apparent  that  the  left  breast  was  the 
seat  of  a  slow-growing  carcinoma.  This  fact,  together  with  the 
subnormal  condition  of  her  blood  and  general  nutrition,  was  respon- 
sible for  her  neurasthenic  condition,  which  was  indeed  pitiable.  She 
worried  over  trifles,  cried  at  a  look,  nor  could  she  sleep;  her 
nights  were  restless  and  unrefreshing.  Her  memory  was  very  poor 
and  her  carcinomatous  breast  was  the  source  of  much  mental  pertur- 
bation. Her  knees  creaked  and  crepitated  when  they  were  bent,  and, 
what  was  highly  significant,  gave  way  under  her  from  weakness  to 
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such  an  extent  that  she  was  prevented  from  walking  very  much. 
Of  all  the  asthenic  synij)tonis  of  this  disease,  this  one  may  be  singled 
ont  as  perhaps  the  most  niark<'(l  and  the  one  of  which  all  patients 
complain  the  greatest.  She  had  deafening  tinnitus  and  visual 
hallucination,  very  common  things  for  my.xomatous  patients  to  ex- 
perience, as  is  the  sensation  of  being  cold  constantly,  even  in  sum- 
mer; from  the  latter  she  suffered,  inasTuuch  as  her  temperature  was 
subnormal  and  her  skin  sensations  deranged.  She  had  no  spade- 
like deformity  of  the  hands,  no  supraclavicular  pads,  but  her 
abdomen,  breast,  and  thighs  were  covered  with  myxoedematous 
tissue  that  trembled  when  it  was  palpated;  her  skin  was  dry, 
bluish,  lusterless,  and  scaly.  She  had  a  history  of  profuse  uterine 
hemorrhages  that  were  prolonged  and  exhausting.  She  has  always 
been  large,  weighing  at  one  time  two  hundred  and  ten  pounds. 

Her  circulation  was  weak  and  her  heart  sounds  clear  but  feeble, 
and  while  there  were  no  adventitious  sounds,  and  the  size  of  the  heart 
and  its  position  about  normal,  the  sounds  had  no  tone.  Her  blood 
pressure  was  110  mm.  Hg.  Her  chest  was  emphysematous,  her 
breath  sounds  weak.  The  liver  and  spleen  were  normal;  the  abdo- 
men was  pendulous  and  distended.  She  suffered  from  angenoid  pains 
under  the  left  breast.  Her  stomach  was  normal;  there  seemed  to  be 
some  hypoacidity.  She  was  always  obstinately  constipated  and  her 
tongue  was  thick  and  yellow.  Her  urine  showed  casts  and  albumin; 
there  was  no  sugar.  In  40  per  cent,  of  these  cases  albumin  and  casts 
appear,  only  to  disappear  under  thyroid  treatment.  Her  blood 
examination  was  as  follows:  The  red  cells  were  3,500,000,  the  white 
cells  12,400,  the  hemoglobin  44  per  cent.  A  differential  count  of  the 
leukocytes  revealed :  Polynuclears,  G2.6  per  cent. ;  small  lymphocytes, 
33.6  per  cent.;  large  lymphocytes,  1.6  per  cent.;  and  myelocytes  and 
eosinophiles  (each),  1  per  cent.  The  blood  platelets  were  increased. 
Normoblasts,  poikilocytes,  anisocytosis,  and  polychromatophilia  also 
were  noted.  The  presence  of  the  carcinoma  largely  contributed  to 
the  anemia,  and  altered  the  blood  picture. 

Violent  paresthetic  pains  in  her  calves  prevented  her  from  sitting 
or  walking  with  any  comfort.  The  major  reflexes  were  normal, 
her  pupils  reacted  normally,  and  her  eye  grounds  were  normal. 
There  was  no  tremor.  Her  uvula  was  oedematous,  as  was  her 
pharynx,  and  her  voice  was  high  pitched  and  strident. 

Under  two  grains  of  thyroid  extract  and  arsenic  and  iron  for  her 
anemia,  opium  for  her  insommia,  aspirin  for  her  pains,  her  condi- 
tion improved  wonderfully.  She  lost  seventeen  pounds,  lost  her 
depressing  nervous  symptoms  and  pains,  she  became  stronger, 
slept  well,  was  cheerful,  and  happy.  Her  voice  became  more 
soft  and  less  strident,  and  with  the  disappearance  of  her  myxoedema 
the  sensation  of  cold  gave  way  to  normal  sensations.  Under  the 
thyroid  treatment  she  suffered  from  thyroid ismus  to  the  extent  that 
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this  drug  had  to  be  discontinued  occasionally.  This  was  character- 
ized by  fever,  tremors,  and  palpitation  of  the  heart,  as  it  usually  is. 

Myxoederaa  is  a  disease  of  many  symptoms,  so  much  so  that  one 
may  be  confused  and  feel  that  he  is  merely  dealing  with  a  neuras- 
thenic, rheumatic,  fat  woman,  while  in  reality  he  is  dealing  with  a 
disease  that  yields  most  readily  to  treatment.  I  have  seen  five  cases 
of  myxcedema,  all  of  which  were  misdiagnosticated  and  accordingly 
mistreated  for  years.  This  is  true  also  of  the  following  case,  that  is 
typical  of  this  disease  in  every  particular: 

Case  II. — Mrs.  G.,  aged  sixty-two  years,  married,  consulted  me 
for  an  overpowering  weakness  of  the  knees,  dyspnoea,  rheumatic 
pains,  most  pronounced  cedema  of  the  face  and  trunk,  and  all  but 
total  deafness.  Upon  seeing  her  for  the  first  time  I  was  impressed 
by  the  fact  that  her  face  was  not  only  oedematous,  but  was  stolid, 
wooden,  and  what  little  expression  illuminated  her  countenance 
was  that  of  woful  fatigue.  The  upper  eyelids  were  so  oedematous 
that  they  at  times  obscured  her  vision  and  hung  over  the  palpebral 
fissure.  They  were  so  translucent  as  to  suggest  true  dropsy,  and  many 
physicians  had  been  led  to  believe  that  she  was  far  advanced  in 
renal  disease.  In  order  to  attempt  to  see  she  was  compelled  to 
wrinkle  her  forehead  so  that  her  brows  were  arched  continually. 
Her  face  was  squarish  and  there  were  reddish  patches  over  each  cheek 
bone. 

She  told  me  that  her  weight  was  two  hundred  and  two  pounds  and 
she  was  five  feet  two  inches  in  height.  Not  only  was  she  so  deaf  that 
I  was  compelled  to  shout  in  her  ear,  but  her  mentality  was  dull  and 
slow;  and  she  suffered  extremely  from  the  cold.  She  is  the  mother 
of  nine  children,  and  her  illness  began  shortly  after  the  last  child  was 
born,  near  the  menopause.  She  had  previously  been  a  robust, 
healthy  woman  of  good  family  and  personal  history. 

A  careful  physical  examination  showed,  in  addition  to  the  myx- 
oedematous  face,  deafness,  and  tlull  mind,  solid  oedema  of  the  trunk 
and  extremities.  Her  skin  was  dry  and  scaly;  especially  over  the 
extensor  surfaces  it  was  thickened,  dry,  and  coarse.  WTien  she  re- 
moved her  stockings  the  floor  was  often  strewn  with  scales.  She 
suffered  from  roughness  of  the  skin  and  dandruff.  In  places  the  skin 
was  waxy,  translucent,  and  jelly-like.  Above  the  clavicles  and  in  the 
anterior  axillary  folds  there  were  marked  pads  of  myxoedematous 
tissue.  Vast  masses  of  this  tissue  formed  a  yoke  over  her  thorax,  her 
abdomen  was  distended  and  pendulous  and  covered  with  a  myx- 
oedematous pad.  The  axillary  and  pubic  hairs  were  all  but  gone, 
and  her  eyebrows  were  scanty  and  thin.  The  outer  half  was 
characteristically  (as  Hertoghe  has  shown)  thinner  than  the  inner 
half.  Palpation  of  the  thyroid  showed  a  very  small  organ;  indeed, 
it  is  very  doubtful  if  it  was  felt  at  any  time.  There  was  true  oedema 
(dropsical)  of  the  legs,  due  to  her  weak  heart.  Her  joints  were  the 
seat  of  violent  pains  at  times,  and  creaked  and  crepitated  when  they 
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were  flexed  and  extended.  Her  voice  wus  raucons  and  harsh  and  her 
speech  slow  and  scannint;.  Her  nvnhi  and  jiharvnx  were  a'denia- 
tous  and  transhiccnt. 

Examination  of  iicr  heart  showed  that  its  impulses  were  weak  and 
feeble,  though  rvthmic;  while  it  was  difficult  to  define  the  area  of 
dulness,  it  was  quite  apparent  that  she  suffered  from  a  dilated  heart 
and  a  de^jenerative  myocarditis.  There  were  no  adventitious 
sounds;  the  systolic  sound  was  feeble  and  the  second  <lccidedly 
unaccentuated,  showini;  a  very  weak  vascular  tone,  as  the  blood 
pressure  (90  nun.)  showed.  Her  lungs  were  slightly  emphysematous, 
i)ut  there  were  no  other  evidences  of  any  changes  in  the  structure. 
The  liver  and  spleen  were  normal  in  size.  Iler  digestion  has  always 
been  poor,  and  she  evidently  has  sutt'ered  from  hypoacidity.  She  has 
suffered  from  most  obstinate  constipation  at  all  times. 

Her  nervous  symptoms  were  striking  and  gave  her  the  most 
trouble.  She  had  a  dull  brain  as  well  as  dull  hearing;  indeed,  her 
memory  was  so  poor  and  perceptions  so  slow  that  her  daughter  told 
me  that  she  had  to  serve  as  brains  and  ears  for  her  mother,  and  it 
(|uite  wore  her  out  to  have  to  talk  to  her.  Not  only  was  her  hear- 
ing bad,  but  she  suffered  from  tinnitus  to  such  an  extent  that  she 
often  summoned  her  family  to  answer  the  telephone  when  in  reality 
no  bell  rang;  she  often  heard  pistol  shots  in  her  ears;  she  had 
hallucinations  of  sight,  and  frequently  thought  she  saw  people  in  her 
room  when  none  were  present. 

Her  temperature  was  97°  when  first  seen,  and  in  the  summer  she 
hugged  the  fire  and  wore  extra  wraps  in  order  to  keep  warm.  This 
is  as  characteristic  of  myxoedematous  cases  as  pyrexia  is  of  typhoid 
fever.  She  perspires  at  times  unevenly;  the  perspiration  will  stream 
from  one  area  of  the  skin  and  nowhere  else,  dropping  at  times  from 
her  forehead  to  the  floor. 

The  major  reflexes  were  normal,  there  was  no  Babinski's  or 
Kernig's  sign.  Her  pupils  were  small,  equal,  and  sluggish  to  light; 
her  station  is  fair,  her  gait  unsteady;  her  sensations  were  diminished, 
and  motor  apparatus  weak.  All  fine  movements  were  clumsy  and 
awkward.  She  fell  at  the  slightest  provocation,  and  her  knees  gave 
way  under  her.  She  had  constant  backache  and  joint  pains.  Under 
her  left  breast  she  had  characteristic  anginoid  pains.  Her  gait  was 
awkward  and  hippopotamus-like.  Her  urine  was  absolutely  normal 
in  every  particular,  it  had  a  specific  gravity  of  1020,  was  acid,  and 
devoid  of  sugar,  albumin,  and  casts. 

Her  blood  was  in  surprisingly  good  condition  considering  the 
lingth  of  her  illness:  Hemoglobin,  88  per  cent.;  red  cells,  3,560,000; 
white  cells,  7600;  the  color  index  1.1.  A  few  normoblasts  were 
t'ovmd.     I  have  found  these  in  all  four  cases  of  myxoedema. 

She  had  no  history  of  anything  amiss  with  the  pelvic  organs, 
•  xcept  al)out  the  menopause  there  was  a  period  of  severe  uterine 
hemorrhages  which  lasted  for  weeks. 
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Her  eyes  were  carefully  examined  by  Dr.  Wendell  Reber,  who  found 
nothing  ahnornial  for  a  woman  of  her  years.  Dr.  Reber  also  found 
that  the  poor  hearing  was  due  to  poor  air  conduction  and  probably 
to  some  labyrinthine  involvement.  Myxomatous  infiltration  of 
the  pharynx  and  Eustachian  tubes  was  probably  the  cause.  Her 
nose  and  throat  were  highly  myxcedematous.  She  was  troubled  for 
some  time  by  attacks  of  constant  sneezing. 

It  was  as  if  a  large  heavy  blanket  had  been  cast  all  over  this 
woman,  weighing  her  down  and  interfering  with  all  movements  and 
with  her  senses  of  sight  and  hearing,  and  instead  of  keeping  her 
warm  it  made  her  cold  and  caused  her  to  be  dyspnoeic  and  oppressed. 

Under  2  grains  of  thyroid  extract  three  times  a  day  this  woman 
improved  wonderfully;  at  the  end  of  a  month  she  was  well  except 
for  her  weak  heart.  Her  hearing  was  restored  to  the  extent  that 
she  could  take  part  in  all  conversations  in  her  rooms  in  ordinary 
tones.  Her  voice  lost  its  raucous  tones  and  the  scanning  speech 
disappeared.  The  pains  in  her  back  and  joints  were  dispelled,  her 
countenance  lost  its  stolidity  and  oedematous  appearances,  and  she 
became  bright  and  animated.  Her  weight  was  reduced  to  one  hun- 
dred and  seventy-eight  pounds  in  a  month.  The  thyroid  had  the 
effect  of  causing  her  to  feel  warm  and  nervous.  Once  or  twice  she 
suffered  from  thyroidismus  with  fever  tremor  and  rapid  pulse.  After 
six  weeks'  treatment  with  thyroid,  digitalis,  and  massage  her  myxoe- 
dema  disappeared  completely,  and  save  for  a  weak  heart  and  pulse 
of  92  and  slight  tinnitus  in  damp  weather,  she  has  no  symptoms. 
The  thyroid  caused  her  hair  to  fall  out  and  her  hands  to  scale  exces- 
sively, but  her  hair  began  to  grow  immediately. 

After  thyroid  extract  nothing  does  these  patients  so  much  good 
as  massage;  it  was  the  only  thing  that  seemed  to  help  this  woman 
before  she  took  the  thyroid  extract. 


FATAL  ANEMIA  OF   UNKNOWN  CAUSE  IN  A  CHILD   OF   FIVE 
YEARS,   WITH  UNUSUAL  CELLS  IN  THE  BLOOD. 

By  Williston  W.  Barker,  M.D., 

OF    DORCHESTER,    MASSACHUSETTS. 

On  December  8,  1908,  I  was  asked  to  examine  the  blood  of  a 
patient  with  the  following  history: 

C.  B.,  a  female,  aged  five  years,  white,  adopted,  but  of  known 
and  healthy  parentage,  had  always  been  a  particularly  healthy 
child,  except  for  a  capricious  appetite.  Three  months  ago  she  had 
a  mild  attack  of  measles  without  evident  sequels.  For  four  or  five 
weeks  she  had  been  pale  and  listless.     Ten  days  ago  three  small 
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|)iir{)ii.sli  spots  appeared  on  her  invv,  lading  gradually.  Four  days 
aijo  a  blood  stain  was  found  on  her  pillow,  and  its  source  was  deter- 
mined to  be  an  oozing  ^um  which  she  had  picked.  Next  day,  by 
advice  of  the  family  physician,  a  dentist  packed  the  fjum,  without 
result;  on  the  following  day,  a  gutta-j)ercha  packing  did  control 
the  bleeding  over  night,  but  on  December  8  it  began  again.  On 
December  7  fresh  purpura  was  observed  on  the  legs.  The  whole 
amount  of  blood  lost  was^very  slight,  there  never  being  any  active 
hemorrhage  or  clots  seen. 

Physical  examination  showed  a  well  developed  and  nourished 
child,  with  moderate,  slightly  yellowish  pallor  of  the  skin.  The 
mucous  membranes  were  of  fair  color.  No  glands  were  felt.  The 
teeth  were  good;  the  throat  was  normal.  Thin  blood  was  adherent  to 
the  left  upper  gums,  which  were  not  swollen  or  necrotic.  A  loud  sys- 
tolic murmur  was  heard  all  over  the  cardiac  area  and  in  the  neck; 
the  heart  was  not  enlarged.  The  pulse  was  of  notably  low  tension. 
The  lungs,  liver,  and  spleen  were  normal  to  physical  examination. 
There  were  three  small  greenish  purpuric  spots  on  the  face,  two 
on  the  back,  one  on  the  front  of  the  chest;  many  large  purple  spots 
were  found  on  the  legs  and  thighs.  The  temperature  was  99°,  the 
pulse  80,  the  respirations  20.  The  urine  was  pale,  alkaline,  had  a 
specific  gravity  of  1006,  and  albumin,  sugar,  blood,  diacetic  acid, 
and  acetone  were  absent.  The  stool  was  free  from  blood  by  the 
benzedin  test. 

The  child  failed  progressively,  and  died  January  27,  1909. 

Treatment,  consisting  of  out-door  life,  forced  feeding,  orange 
juice,  electricity,  and  various  drugs,  was  entirely  ineffectual.  The 
temperature  was  constantly  elevated,  reaching  103.5°  at  night. 
From  January  5  to  January  15  there  was  an  attack  of  chicken-pox, 
with  vomiting  and  rapid  loss  of  strength.  There  was  temporary 
diplopia  about  December  15.  There  were  a  few  more  purpuric 
spots  at  intervals,  and  once  there  was  slight  epistaxis.  During  the 
last  two  weeks  of  life  there  w^as  slight  oedema  of  the  face  and  ankles 
and  an  extraordinary  swelling  of  the  gums,  which  almost  completely 
covered  the  teeth.  No  glands  were  ever  felt,  except  a  few  under 
the  ja\v  after  the  swelling  of  the  gums.  The  spleen  was  never 
demonstrably  enlarged.  The  urine  contained  a  trace  of  albumin  at 
one  examination.  Death  in  coma  followed  twenty-four  hours  of 
active  delirium.     An  autopsy  was  not  permitted. 

The  blood  (see  table)  showed  a  marked  and  progressive  poverty 
of  all  the  myelogenic  elements  (red  cells,  polynuclear  leukocytes, 
and  platelets).  Toward  the  last  there  were  many  very  young  baso- 
philic cells,  and  many  erythroblasts.  There  was  markerl  macro- 
cytosis  from  the  first,  but  comparatively  little  variation  in  the  shape 
of  the  red  cells.  Polychromatophilia  was  extreme,  but  stippling  was 
absent.  No  eosinophiles  or  mast-cells  were  ever  seen.  The  coagu- 
lation time  on  December  8  was  the  same  as  my  own — three  and  one- 
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Figs.  1  to  4  are  cells  from  tlie  blood.  In  No.  1  two  rods  are  shown  plainly,  forming 
an  X,  and  several  above  that  are  less  distinct.  In  No.  2  the  rods  form  a  1',  while  in  No.  3 
they  are  scattered  all  over  the  cell.  In  No.  4  the  rods  are  less  clear,  but  there  is  a  large 
double  nucleus. 


Fig. 


Fig.  6 


Figs.  5  and  0  are  cells  from  crushed  fcctal  liver  tissue,  prepared  and  stained  like  the  blood 
smears.  They  both  show  scattered  rods,  and  No.  6  shows  a  nucleus  in  di^^sion.  X  1500 
diameters.  (Wright's  stain.)  (Photomicrographs  by  L.  F.  Brown,  of  the  Massachusetts 
General  Hospital.) 
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In  the  smears  taken  January  20,  and  rarely  in  those  of  January  5 
and  December  29,  there  were  foimd  certain  cells  of  which  I  have 
not  been  able  to  find  a  published  description.  Dr.  J.  H.  Writrht, 
who  was  kind  enough  to  examine  the  smears,  had  observed  similar 
cells  in  the  liver  of  a  four  months'  foetus  about  two  years  ago.  These 
cells  (Figs.  1  to  6)  are  large,  rounded  or  oval,  with  from  one  to  three 
vesicular  neutrophilic  nuclei  and  pale  basophilic  protoplasm;  in  the 
protoplasm  there  is  more  or  less  coarse  granular  material  staining 
a  deep  red;  in  some  of  the  cells  this  material  takes  the  shape  of 
straight  or  slightly  curved  rods,  some  of  them  beaded.  That  these 
rods  are  not  artifacts  is  proved  by  their  appearance  in  many  smears, 
stained  with  different  bottles  of  stain  and  by  different  persons. 
They  are  similar  to  rods  seen  in  the  protoplasm  of  lymphocytes  in 
a  case  of  acute  lymphatic  leukemia  reported  by  Auer,^  but  the 
cells  are  not  lymphocytes,  nor  prelymphocytes.  In  the  absence  of 
postmortem  evidence  I  venture  no  hypothesis  as  to  the  place  of  these 
cells  in  blood  formation.  They  are  obviously  young  cells,  many  of 
them  in  active  division,  but  none  of  them  show  evidence  of  phago- 
cytic activity.  It  is  equally  futile  to  discuss  the  classification  of  the 
case.  There  was  certainly  grave  impairment  of  the  cell-producing 
activity  of  the  bone-marrow,  but  not  of  the  aplastic  t}-pe.  Leukemic 
metaplasia  of  the  bone-marrow  is  not  an  impo.ssible  explanation. 

The  case  is  reported  partly  because  of  the  rarity  of  fatal  anemia  in 
early  childhood  similar  to  the  "pernicious"  anemia  of  adult  life,  and 
partly  to  place  on  record  the  appearance  of  the  cells  described.  I 
wish  to  acknowledge  my  indebtedness  to  Dr.  J.  T.  Sherman,  of 
Dorchester,  for  allowing  me  to  make  this  report;  to  Dr.  J.  H.  Wright 
and  Dr.  R.  C.  Cabot  for  helpful  advice  and  information;  and  to  Mr. 
Brown  for  the  illustrations. 


I  Amer.  Jour.  Med.  Sci.,  1906,  cxxxi,  1002, 
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THE  OCULAR  COMPLICATIONS  OF  NASAL  SINUS  DISEASE/ 
By  Arnold  Knapp,  M.D,, 

PROFESSOR    OF   OPHTHALMOLOGY  IN    THE    COLLEGE  OF    PHYSICIANS  AND   SURGEONS, 

COLUMBIA     university;     executive    SURGEON    TO    THE     NEW    YORK 

OPHTHALMIC     AND     AURAL    INSTITUTE. 

The  most  strikin<^  and  ])rol)ably  the  best  known  orbital  compli- 
cation of  nasal  sinus  disease  is  that  due  to  a  dilatation  of  the  frontal 
and  ethmoidal  sinuses  without  inflammatory  signs,  the  so-called 
mucocele,  which  causes  a  mechanical  displacement  of  the  orbital 
contents.  The  eyeball  is  generally  uninvolved.  The  distention 
which  the  sinus  undergoes  is  associated  with  rarefaction  of  the  bone, 
usually  of  the  inferior  wall.  On  the  other  hand,  in  a  case  which  I 
recently  operated  upon,  the  upper  or  cerebral  wall  of  the  frontal 
sinus  was  absent  and  the  altered  mucous  membrane  of  the  dilated 
sinus  was  directly  adjacent  to  the  dura  of  the  anterior  cranial  fossa. 
The  only  treatment  is  operation,  and  is  usually  simple,  as  the  long- 
standing displacement  of  the  eyeball  permits  very  free  access  to  the 
nasal  structures.  The  operation^  consists  in  the  removal  of  the  lower 
wall  of  the  frontal  sinus  and  of  the  entire  ethmoid  labyrinth,  thus 
permitting  free  drainage  into  the  nose. 

Inflammation  of  the  sinuses  is  associated  with  external  or  orbital 
inflammatory  signs  whenever  the  inflammation  invaded  the  inter- 
vening bony  wall.  In  the  mild  cases  there  is  no  macroscopic  change 
in  the  bone,  but  a  periostitis  is  present  over  the  floor  of  the  frontal 
sinus  with  swelling  and  redness  of  the  eyelid  or  over  the  ethmoidal  os 
planum,  causing  exophthalmos.  This  condition  may  resolve  of  itself 
or  on  intranasal  treatment.  If  the  involvement  of  the  bone  is  more 
active  a  discoloration  or  a  circumscribed  defect  in  the  bone  will 
occur  usually  in  a  typical  site  in  the  floor  of  the  frontal  sinus  or  at 
the  ethmoidal  os  planum.  The  pus  thus  gains  its  way  to  the  peri- 
osteum and  forms  a  subperiosteal  orbital  abscess  which  either  remains 
encapsulated  or  may  extend  forward  and  perforate  the  skin  of  the 
eyelid;  the  suppuration  may  then  cease,  the  wound  heal,  or  a  puru- 
lent fistula  remain.  The  orbital  contents  are  generally  not  involved 
in  these  cases  beyond  slight  venous  congestion  at  the  optic  disk,  as  the 
periosteum  is  easily  detached  from  the  bone  and  protecting  granu- 
lations spring  up. 

Subperiosteal  orbital  abscesses  are  not  infrequent  in  children, 
the  infection  being  transmitted  by  the  ethmoid  labyrinth.  In 
operating  upon  these  cases  a  curved  incision  is  made  along  the  inner 
orbital  margin;  on  retracting  the  periosteum  the  small  collection  of 


'  Read  at  a  meeting  of  the  New  York  Academy  of  Medicine,  December  3,  1908. 
'  Arnold  Knapp,  The  Surgical    Treatment   of   Orbital   Complications  in   Diseases  of   the 
Nasal  Accessory  Sinuses,  Jour.  Amer.  Med.  Assoc,  July  25,  1908. 
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pus  will  Ik-  encouiitcrt'd  hctwrt'ii  the  jx-riostcuin  and  tlu'  bone  and 
usually  a  small  irrei^ular  defect  in  the  os  planum.  The  openinfj  in 
the  bone  should  be  sliijhtly  enlarged  and  the  contiguous  ethmoidal 
cells  curetted;  the  case  then  heals  without  deformity. 

If  the  orbital  jK-riosteum  itself  is  invaded,  which  is  most  likely  in 
the  places  where  it  is  normally  adherent,  as  for  the  pas.sage  of  vessels, 
involvement  of  the  orbital  structures  results,  cellulitis  or  abscess. 
The  optic  nerve  becomes  inflamed  and  the  ophthalmoscopic  changes 
at  the  nerve  head  may  be  more  pronounced  on  the  nasal  side.  This 
was  especially  noticed  in  one  of  my  cases  in  which  the  lesion  in  the 
orbital  periosteum  corresponded  exactly  to  an  area  of  necro.sis  just 
below  the  posterior  ethmoidal  foramen.  The  orbital  condition 
recovered  after  the  ethmoidal  focus  was  removed. 

The  important  and  preponderating  part  played  by  nasal  sinusitis 
in  producing  orbital  cellulitis  and  abscess  has,  strange  to  say,  only 
been  recognized  within  the  last  years.  Birch-Hirschfeld,^  in  an 
elaborate  statistical  research,  concludes  that  nearly  all  orbital  inflam- 
mations are  caused  by  nasal  sinus  empyema.  Under  these  circum- 
stances the  usually  practised  blind  incisions  into  the  orbital  cavity 
are  not  surgical;  the  treatment  should  be  based  on  the  lines  of  the 
orbital  operation  for  nasal  sinus  empyema,  aiming  at  broad  expo- 
sure by  an  incision  along  the  orbital  margin,  careful  inspection  of  the 
orbital  walls,  and  proper  drainage  according  to  the  indi\idual  case. 

The  importance  of  the  maxillary  antrum  in  causing  orbital  com- 
plications has  in  my  mind  been  exaggerated.  Disease  of  the  antrum 
itself  rarely  seems  to  cause  an  orbital  complication  unless  through 
the  intermediation  of  the  ethmoidal  cells.  The  extension  much  more 
frequently  follows  a  periostitis  of  one  of  the  walls,  as  after  an  alveolar 
abscess.  Thrombophlebitis  of  the  orbital  vessels,  according  to 
Uhthoff,  is  unusual  after  accessory  sinus  disease,  and  is  more  frequent 
from  extension  of  a  process  in  the  face. 

A  very  important  group  of  ocular  complications  of  nasal  sinus 
disease  are  those  of  the  optic  nerve.  That  the  optic  nerve  sometimes 
suffers  in  sphenoidal  sinusitis  has  been  known  for  some  time,  and 
brilliant  cases  of  restoration  of  sight  have  been  recorded  by  Holmes 
and  others  by  timely  treatment  of  the  sphenoidal  sinus.  The  recent 
investigations  of  Onodi*  have  shown  that  the  optic  nerve  frequently 
is  in  close  relation  to  the  posterior  ethmoidal  cells  and  that  the 
extreme  thinness  of  the  intervening  wall  makes  the  involvement  more 
likely  than  in  the  case  of  the  sphenoid.  Cases  have  been  observed 
that  bear  out  the  frequency  of  this  involvement.  Of  especial  interest 
is  that  the  optic  nerve  is  involved  in  the  form  known  as  retrobulbar 
neuritis  in  which  a  central  scotoma  is  the  characteristic  functional 
defect.     It  is  not  known  why  this  particular  bundle  of  optic  nerve 

'  Versamml.  Deut.  Naturf.  und  Aerzte,  Dresden,  1907. 

*  Der  Sehnerv  und  die  Nebenhohlen  der  Nase,  Vienna,  1907. 
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fibers  is  first  and  principally  involved.  The  optic  nerve  shows  in  the 
beginning  no  ophthalmoscopic  changes  unless  the  nasal  infection  is 
situated  in  the  anterior  ethmoidal  cells,  as  in  a  recent  case  of  well- 
marked  pa})illitis  with  central  scotoma,  which  I  had  the  opportunity 
of  following  together  with  Dr.  Coakley.  The  prognosis  in  these 
cases  is  excellent,  and  now  that  ophthalmological  attention  has  been 
focussed  on  this  interdependence  of  the  nose  and  the  eye,  some  of 
the  hitherto  obscure  cases  of  acute  retrobulbar  neuritis  will  be 
recognized  and  nasal  treatment  promptly  instituted. 

Ocular  paralyses  are  not  infrequently  the  only  manifestations  of 
orbital  complications.  In  a  case  of  grippe  with  ethmoidal  involve- 
ment which  came  under  my  observation  the  internal  rectus  for  a 
time  was  paretic. 

Neuralgia,  especially  ciliary  and  retrobulbar,  is  frequently  due  to 
sinus  affections,  ar  1  asthenopia  is  a  common  symptom.  According  to 
Kuhnt,^  muscular  asthenopia,  accommodative  asthenopia,  and  con- 
traction of  the  visual  field,  are  the  functional  disturbances  observed 
in  nasal  empyema  in  the  oixler  of  their  frequency;  he  believes  them 
to  be  due  to  absorption  of  toxins  from  the  purulent  focus  in  the 
sinus. 

There  is  a  group  of  eye  affections  comprising  iridochoroiditis, 
glaucoma,  and  detachment  of  the  retina,  with  which  certain  authors 
have  brought  sinus  disease  in  etiological  relation.  Some  over- 
enthusiastic  observers  have  even  cured  these  conditions  by  surpris- 
ingly insignificant  operations  on  the  nasal  sinuses.  This  is  a  subject 
upon  which  we  require  additional  information.  Kuhnt,  whose 
experience  is  surely  great,  states  in  the  above-quoted  article  that  he 
has  never  seen  a  case  of  iritis  or  choroiditis  caused  by  sinus  disease, 
but  thinks  that  cyclitis,  especially  the  form  chiefly  characterized  by 
opacities  of  the  vitreous,  can  depend  on  this  cause.  He  has  never 
observed  glaucoma  to  be  caused  by  nasal  disease,  but  believes  that  in 
predisposed  eyes  an  attack  may  be  brought  on  by  a  sinus  affection. 
A  number  of  cases  of  this  kind  have  been  observed.  The  reported 
cases  of  detachment  of  the  retina  associated  with  nasal  sinus  disease 
are  not  convincing. 

That  the  list  of  ocular  disturbances  which  can  be  produced  by 
sinus  affections  is  not  exhausted  there  can  be  no  doubt,  and  a  great 
deal  of  careful  w'ork  needs  still  to  be  done  to  complete  our  knowledge 
of  the  relation  of  nasal  sinus  disease  to  disease  of  the  eye. 

'  Deut.  med.  Woch.,  1908,  No   37. 
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(From  the  William  Pepper  Clinical  Laboratory  of  the  University  of  Pennsylvania, 
and  the  private  laboratory  of  Dr.  John  H.  Musser,  Philadelphia.) 

Although  abundant  clinical  proof  ha.s  been  aPo'  led  liis  rcacticjii 
bv  Cammidge,  it  ha.s  thu.s  far  remained  for  others  to  pul>li.sh  results 
of  work  conducted  along  the  fundamental  lines  of  chemistry  and 
experimentation.  Reports  of  experimental  studies  have  by  no 
means  kept  pace  with  those  derived  from  clinical  observation, 
which  is  the  more  to  be  regretted  since  the  value  which  would 
accrue  from  the  establislnnent  of  a  diagnostic  measure  in  pancreatic 
disease  is  inestimable  and  demands  a  firm  experimental  basis  l)efore 
it  can  be  accepted. 

In  a  preliminary  report^  we  published  results  of  some  studies  of  the 
Cammidge  reaction  in  experimental  pancreatitis,  using  the  "C" 
reaction,  which  had  given  good  clinical  results  in  the  hands  of  one 
of  us."^  Up  to  that  time  no  report  of  experimental  work  had  appeared 
in  which  this  modified  reaction  had  been  used,  but  since  our  first 
report  Eichler  and  Schirokauer*  have  published  results  of  some 
experimentation  in  dogs,  using  the  "C"  me.thod.  Their  work  has 
left  them  somewhat  in  doubt  as  to  the  usefulness  of  the  test,  the 
crystals  appearing  at  irregular  intervals  even  when  definite  pan- 
creatic lesions  existed. 

The  work  which  we  report  at  this  time  was  undertaken  to  confirm 
or  to  refute  Cainmidge's  claims,  that  by  means  of  chemical  analysis 
a  specific  substance  could  be  demonstrated  in  the  urine  of  individuals 
suffering  with  pancreatic  disease.  This  specific  substance  was 
thought  by  Cammidge  to  be  glycerin,  absorbed  into  the  circulation 
during  the  process  of  fat  necrosis  and  excreted  finally  in  the  urine. 
This  hypothesis  was  soon  abandoned  for  the  present  belief  that 
the  substance  which  is  isolated  by  means  of  phenylhydrazin  is  a 
pento.se,  not  found  as  such  in  the  urine,  but  obtained  from  some 
mother  substance  by  hydrolysis  with  hydrochloric  acid,  ^^^^at 
this  mother  substance  may  be  is  not  stated,  but  its  origin  is  thought 

'  Read  at  a  meeting  of  the  .\ssociation  of  American  Physicians,  Washington,  D.  C,  May  H 
and  12,  1909. 

'  Amer.  Jour.  Med.  Sci.,  January,  1909. 

»  Annals  of  Surgery,  February,  1909.  *  Berl.  klin.  Woch.,  1909,  p.  352. 
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to  he  from  tlie  pancreas,  which,  as  is  well  known,  contains  a  relatively 
hir^e  amount  (2.4S  per  cent.)  of  pentose-yielding  material. 

We  have  endeavored  in  our  series  of  cases  to  imitate  the  acute 
and  chronic  types  of  pancreatitis  met  with  in  human  beings.  The 
first  is  easily  done  hy  the  injection  of  oil  into  the  pancreatic  duct, 
while  the  morbid  changes  seen  in  the  second  type  of  pancreatic  lesion 
were  closely  simulated  by  simple  ligation  of  the  duct  of  Wirsung. 
All  of  our  experimental  animals  were  dogs,  and  before  operation 
they  were  confined  for  from  one  to  more  days  in  a  cage  used  for 
metal)olic  studies.  The  food  consisted  of  meat,  potatoes,  bread, 
and  water.  The  urine  was  collected  for  twenty-four  hours  pre- 
ceding operation,  and  in  every  instance,  with  the  exception  of  three 
of  our  early  animals,  it  was  examined  for  albumin,  sugar,  and  the 
Cammidge  reaction.  Albumin  was  tested  for  by  the  Heller's 
test,  and  if  present  was  removed  by  heat  and  acid.  Sugar  was 
tested  for  by  Fehling's  and  Nylander's  methods,  and  the  Cammidge 
reaction  was  performed  according  to  the  directions  given  in  Robson 
and  Cammidge's  book.''  This  is  the  so-called  "C"  reaction.  It 
may  be  stated  parenthetically  that  albumin  w^as  almost  a  constant 
constituent  of  the  dogs'  urines;  sugar  was  never  found  before,  and 
with  the  exception  of  our  extirpation  series,  never  after  operation; 
and  the  Cammidge  reaction  was  found  but  once  before  operation, 
this  dog,  of  course,  being  discarded  as  valueless  in  oijr  experiments. 

Operation  was  performed  under  aseptic  conditions,  ether  being 
used  as  an  anesthetic.  Postoperative  suppuration  was  never  seen, 
although  no  dressing  or  protection  was  given  the  wound.  The 
urine  obtained  after  operation  was  examined  for  albumin,  sugar, 
and  for  the  Cammidge  reaction.  Seventeen  dogs  were  studied — 
six  for  acute  pancreatitis,  four  for  the  effects  following  ligation, 
two  for  the  effects  following  extirpation  of  half  of  the  pancreas 
(tail),  three  for  the  effects  following  crushing  of  the  tail  of  the  pan- 
creas, and  in  two  dogs  a  total  extirpation  was  performed. 

Series  I. — ^The  pancreatic  lesions  in  this  series  were  induced  by 
the  injection  of  from  10  to  30  c.c.  of  cotton-seed  oil  into  the  pancre- 
atic duct,  a  procedure  which  causes  rapid  necrosis  of  the  pancreas. 

Dog  1.  The  urine  before  operation  was  not  examined.  The 
dog  was  killed  eight  hours  after  operation,  and  the  urine  collected 
up  to  that  time  gave  a  positive  reaction.  Macroscopic  examination 
of  the  pancreas  showed  a  diffuse  necrotic  process  which  involved 
most  of  the  organ.  A  microscopic  study  revealed  complete  destruc- 
tion of  the  tissue. 

Dog  2.  The  urine  before  operation  showed  no  Cammidge 
reaction.  The  dog  was  killed  eight  hours  after  operation,  and  the 
urine  failed  to  show  a  positive  reaction.  The  pathological  examina- 
tion of  the  pancreas  showed  neither  macroscopic  nor  microscopic 

»  The  Pancreas,  its  Surgery  and  Pathology.  1907. 
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Irsioiis.  as  the  attciupt  to  inject  oil  iiit(»  the  j);mcrcatic  duel  had 
been   uiisucccssfiil. 

Dog  3.  The  urine  before  operation  was  not  examined.  The 
dog  wa.s  killed  eight  hours  after  operation,  and  the  urine  collected 
up  to  that  time  showed  a  positive  reaction.  Tlie  postmortem 
examination  of  the  pancreas  revealed  a  tlifluse  necrotic  process; 
lesions  similar  in  nature  were  seen  microscopically. 

Dog  4.  The  urine  before  operation  showed  no  Cammidge  crystals. 
The  urine  after  operation  gave  a  positive  reaction.  The  dog  was 
killed  eight  hours  after  operation,  and  the  macroscopic  and  micro- 
scopic examination  of  the  pancreas  showed  a  diffuse  necrotic  pro- 
cess. 

Dog  5.  The  urine  ))efore  operation  was  not  examined.  The 
urine  after  operation  gave  a  positive  reaction.  The  animal  was 
killed  eight  hours  after  operation,  and  the  pancreas  was  found  to  be 
necrotic  except  at  the  tail.  Microscopic  examination  of  the  head 
revealed  complete  necrosis  of  the  tissue,  with  hemorrhagic  and 
leukocytic  infiltration.  In  the  tail  there  was  marked  parenchy- 
matous degeneration  and  a  few  areas  of  necrosis. 

Dog  6.  The  urine  before  operation  showed  no  Cammidge 
reaction.  The  urine  the  first  hour  after  operation  was  negative; 
four  hours  after  operation  it  was  positive.  The  dog  was  killed  at 
this  time,  and  the  usual  necrotic  appearance  following  oil  injections 
was  seen.  On  microscopic  examination,  normal  tissue  was  nowhere 
visible  except  in  the  tail. 

Serie.s  II. — The  pancreatic  lesions  in  this  series  were  caused 
by  ligation  of  the  pancreatic  duct. 

Dog  7.  The  urine  before  operation  was  negative  for  the  Cam- 
midge reaction;  the  urine  the  first  day  after  operation  was  negative; 
the  urine  the  second  day  after  operation  gave  a  positive  reaction; 
on  the  third,  fourth,  and  fifth  days,  positive  reactions  were  obtained. 
The  dog  was  killed  seven  days  after  operation,  and  an  area  of  indu- 
ration was  found  in  the  head  of  the  pancreas  opposite  the  point  of 
ligation.  The  lesion,  which  was  the  size  of  a  large  walnut,  was 
distinctly  hard,  and  cut  with  greater  resistance  than  the  remaining 
portions  of  the  gland.  Microscopic  study  of  the  indurated  tissue 
showed  a  subacute  inflammatory  process,  which  had  caused  small 
areas  of  necrosis  in  the  acini.  A  leukocytic  infiltration,  consisting 
for  the  most  part  of  round  cells,  was  seen  in  the  stroma  and,  to 
a  less  extent,  about  the  acini.  Proliferated  connective  tissue  cells 
were  also  noted. 

Dog  8.  The  urine  before  operation  showed  no  Cammidge 
reaction.  Positive  reactions  were  obtained  on  the  first  and  second 
days  following  operation.  The  dog  was  killed  on  the  second  day, 
and  the  pancreas  was  found  to  be  indurated  in  an  area  about  the 
size  and  shape  of  a  hickory  nut,  the  lesion  being  directly  above  the 
ligature,  which  still  surrounded  the  duct.     Microscopic  examination 
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revealed  changes  similar  to  those  seen  in  the  preceding  case,  but 
not  so  extensive. 

l^og  9.  The  urine  before  operation  was  negative  for  the  Cam- 
midge  reaction.  Negative  reactions  were  obtained  on  the  second, 
third,  and  fourth  days  following  operation.  On  the  fifth  and  sixth 
days  after  operation  an  attempt  was  made  to  open  the  pancreatic 
duct  at  the  point  of  ligation,  but  was  unsuccessful,  owing  to  the 
induration  about  the  duct.  The  first  day  after  the  second  opera- 
tion the  urine  was  lost;  on  the  second  and  third  days  the  reaction 
was  negative.  On  the  fourth  day  typical  crystals  were  found,  and 
on  that  day  the  dog  died.  The  urine  collected  on  this  day  up  to 
the  time  of  death  gave  a  negative  reaction.  Owing  to  advanced 
decomposition  the  pancreas  was  not  examined  microscopically. 
We  are  unable  to  explain  tlic  irregularity  in  the  appearance  of  the 
crvstals  in  this  case. 

Dog  10.  The  urine  before  operation  was  not  examined.  The 
first  day  after  operation  it  was  negative,  but  positive  reactions 
were  obtained  on  the  second  and  third  days.  On  the  third  day 
the  duct  was  again  exposed,  the  ligature  cut,  and  the  intestine  opened. 
A  probe  was  inserted  in  the  duct  and  a  point  of  resistance  was 
encountered  1  cm.  from  the  ampulla.  Gentle  pressure  overcame 
the  resistance  and  the  probe  was  advanced  still  farther.  On  with- 
drawing it  the  same  resistance  was  again  met  with.  The  head  of 
the  pancreas  felt  decidedly  indurated.  The  urine  following  this 
second  operation  was  so  scanty  that  it  could  not  be  examined.  On 
the  second  and  third  days  negative  reactions  were  obtained;  on 
the  fourth  day  a  positive  reaction,  on  the  fifth  a  negative,  on  the 
sixth  and  seventh  days  positive  reactions,  and  thereafter  negative 
reactions  were  obtained.  On  the  fifteenth  day  after  the  first  opera- 
tion, or  twelve  days  after  the  second  operation,  the  abdomen  was 
again  opened,  and  the  omentum  was  found  to  be  so  adherent  that 
it  was  impossible  to  locate  the  pancreatic  duct.  The  dog  was  killed 
five  days  later,  or  on  the  twentieth  day  after  the  first  operation; 
the  pancreas  was  very  much  indurated  and  the  duct  could  not  be 
found.     A  microscopic  examination  was  not  made. 

Series  III. — In  this  series  the  tail  of  the  pancreas  was  extirpated 
to  a  point  immediately  below  the  pancreatic  duct. 

Dog  11.  The  urine  before  operation  gave  no  Cammidge  reaction. 
The  day  following  operation  no  reaction  was  obtained,  but  on  the 
second  day  typical  crystals  were  seen.  The  animal  died  three 
days  after  operation,  and  the  autopsy  disclosed  a  necrotic  condition 
of  the  pancreas.  The  duct  was  found  to  have  been  ligated,  so  that 
this  case  can  not  be  properly  regarded  as  an  example  of  the  results 
following  partial  extirpation,  but  rather  as  an  instance  of  incomplete 
extirpation  plus  ligation.  Microscopic  sections  from  the  head  of 
the  pancreas  showed  well-preserved  cells,  the  nuclei  being  slightly 
obscured  by  cloudy  swelling.     Small  areas  of  lic{uefaction  necrosis 
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were  setMi,  and  c-oiisiderahlc  iK-inurrhagc  was  pri'soiit  in  tlie 
tissues. 

Dog  12.  Urine  before  operation  was  negative.  No  pancreatic 
reaction  was  obtained  on  the  first,  second,  third,  fourth,  fifth,  and 
sixth  (hi vs.  'rhcrcaftcr,  until  the  nineteenth  day,  positive  reactions 
were  found.  ( )n  tliat  day  the  dog  was  allowed  to  run  out  of  doors, 
and  through  carelessness  the  animal  escaped.  E.xamination  of 
the  excised  portion  of  pancreas  revealed  a  normal  gland. 

Series  IV. — In  all  the  cases  in  this  series  the  tail  of  the  pan- 
creas was  crushed  with  a  hemostat  in  six  places. 

Dog  13.  The  urine  before  operation  was  negative.  On  the  first, 
second,  third,  fourth,  and  fifth  days  positive  pancreatic  reactions 
were  obtained.  The  dog  was  killed  six  days  after  the  operation. 
The  pancreas  showed  induration  of  the  head  and  some  injection  about 
the  tail,  but  no  fat  necrosis  was  apparent.  ^Microscopic  examination 
of  the  head  of  the  pancreas  showed  some  increase  of  connective  tissue 
around  the  acini.     The  parenchyma  seemed  normal  in  appearance. 

Dog  14.  The  urine  before  operation  w^as  negative.  No  urine 
was  obtained  the  first  day  after  operation.  On  the  second  day 
the  urine  was  negative,  but  on  the  third  and  fourth  days  positive 
reactions  were  obtained.  The  dog  was  killed  on  the  fifth  day  after 
operation.  The  tail  of  the  pancreas  was  hemorrhagic  and  necrotic. 
The  head  was  slightly  indurated,  the  duct  patulous.  On  micro- 
scopic examination  the  tail  showed  advanced  necrosis  of  the  cells, 
the  head  being  practically  normal. 

Dog  15.  The  urine  before  operation  was  negative.  Up  to  the 
sixth  day  after  operation  no  Cammidge  reaction  was  obtained; 
on  the  sixth  and  seventh  days  positive  crystals  were  seen.  The 
urine  was  not  studied  again  until  nineteen  days  after  operation, 
when  it  was  negative  for  the  pancreatic  reaction.  Two  days  later, 
when  we  intended  to  kill  the  animal  for  the  purpose  of  macroscopic 
and  microscopic  examination  of  the  pancreas,  we  found  that  the 
dog  had  been  removed  from  the  cage  and  had  been  disposed  of, 
so  a  pathological  report  on  this  case  cannot  be  made. 

Series  V. — In  this  series  a  total  extirpation  was  attempted. 

Dog  16.  The  urine  before  operation  was  negative.  The  animal 
died  the  day  following  operation,  and  the  urine  collected  up  to  that 
time  gave  a  positive  pancreatic  reaction.  Examination  of  the 
pancreas  revealed  a  normal  condition  of  that  gland. 

Dog  17.  The  urine  before  operation  was  negative.  On  the 
first  and  second  days  after  operation  positive  reactions  were  obtained. 
The  animal  died  on  the  second  day.  The  pancreas  seemed  normal 
on  microscopic  examination. 

We  were  led  to  believe  from  the  results  obtained  in  Series  I,  and 
from  those  seen  in  Dogs  7  and  8  (Series  II),  that  occlusion  of  the 
pancreatic  duct  was  the  principal  causative  factor  in  the  production 
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of  the  Cammidge  reaction.  We  tried  to  establish  this  fact  by 
removing  the  obstruction  in  the  remaining  two  dogs  of  the  second 
series,  but  were  unsuccessful  in  Dog  9,  and  in  Dog  10  positive 
reactions  were  obtained  after  two  negative  days.  This  may  have 
been  caused  by  a  closure  of  the  duct,  but  we  have  no  means  of 
verification,  as  there  were  so  many  adhesions  that  the  pancreatic 
duct  could  not  be  located. 

The  view  that  occlusion  of  the  duct  might  be  the  main  cause  of 
the  appearance  of  Cammidge  crystals  had  to  be  abandoned  after 
we  had  completed  Series  III  and  IV,  as  the  duct  was  left  patulous 
in  these  cases,  except  in  Dog  11  (Series  III),  and  positive  reactions 
were  obtained  in  each  case. 

Cammidge  has  asserted  that  pentose  is  the  specific  substance 
which  he  isolates  from  the  urine  by  his  method,  and  that  the  pentose 
has  its  origin  in  the  pancreas.  We  are  not  in  favor  of  this  view, 
for,  were  this  correct,  we  should  not  expect  to  find  typical  crystals 
after  total  extirpation  of  the  gland.  We  are  inclined  to  believe 
that  tlie  substance  found  by  the  use  of  Cammidge 's  technique  is 
but  an  expression  of  disturbed  carbohydrate  metabolism,  this  dis- 
turbance being  referable  to  morbid  changes  in  the  pancreas.  We 
have  made  no  investigations  along  the  lines  of  chemistry,  but  the 
melting  point  of  the  crystals  found  in  one  case  was  between  150° 
and  155°  C,  which  is  about  the  melting  point  of  the  phenylhydrazin 
compound  of  glycuronic  acid. 

Conclusions.  1.  The  Cammidge  reaction  is  a  constant  feature 
in  hemorrhagic  pancreatitis,  in  mechanical  injuries  of  the  gland 
(crushing  of  the  tail,  partial  extirpation),  and  in  total  extirpation. 

2.  In  certain  cases  of  the  subacute  type  of  pancreatitis  the  reaction 
is  inconstant. 

3.  The  nature  of  the  phenylhydrazin  compound  is  not  definitely 
established.  If  pentose,  it  is  apparently  not  derived  from  the 
pentose-yielding  material  of  the  pancreas. 

4.  A  positive  reaction  is  indicative  of  altered  carbohydrate 
metabolism  due  to  disturbance  of  the  internal  secretion  of  the 
pancreas. 


THE  TONSILS  AS  ELIMINATIVE  ORGANS. 
By  William  W.  Ashhurst,  M.D,, 

OF   CHIHUAHUA,   MEXICO. 

The  true  functions  of  the  tonsils  and  other  adenoid  structures 
abutting  on  the  mucous  membranes  is  a  problem  nearly  as  obscure 
today  as  it  was  twenty  years  ago.  They  were  then  supposed  to 
secrete  a  substance  which  facilitated  swallowing  the  bolus  of  mas- 
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ticatcd  food,  unci  also  to  prevent  in  some  oh.seure  way  the  entrance 
of  infectious  materials  into  the  body. 

Francis  R.  Packard'  writes:  "The  faueial  tonsils  are  really  a  large 
pair  of  lym])hatic  glands,  the  functions  of  which  are  but  imper- 
fectly understood.  As  with  other  lymph  glands  they  probably 
protect  the  organism  from  infections  of  various  kinds  by  acting  as 
filters,  and  by  in  some  way  lessening  the  toxicity  of  microorganisms 
which  come  within  their  sphere  of  activity." 

This  seems  to  rej)resent  the  sum  and  substance  of  the  ancient 
and  modern  teaching  in  regard  to  the  matter.  But  it  is  somewhat 
incomprehensible  why  the  microorganisms  should  enter  the  tonsils 
at  all,  when  it  is  to  be  supposed  that  they  might  just  as  easily  slip 
by  unharmed,  into  the  pharynx  and  oesophagus.  If  there  were  such 
a  thing  as  ciliated  epithelium  in  the  follicles  and  crypts  of  the  tonsils, 
one  might  imagine  a  continuous  current  such  as  exists  in  the  Fallopian 
tubes,  sucking  them  in  against  their  will.  And  yet  the  crpyts  of  the 
tonsils  even  in  health  are  found  loaded  Avith  a  varied  flora  of  patho- 
genic and  non-pathogenic  germs — Loeffler's  bacilli,  pneumococci, 
streptococci,  and  staphylococci  in  pleasing  variety.  The  natural 
supposition  would  be,  since  the  nose  is  constantly  exposed  to  atmos- 
pheric infections,  and  the  mouth  to  those  brought  by  the  food  and 
otherwise,  that  many  of  these  microorganisms  failing  to  penetrate 
the  mucosa  of  the  nose  and  mouth  find  lodgement  in  the  tonsillar 
cr}^ts.  This,  however,  is  a  very  unsatisfactory  explanation  of  their 
presence  there. 

The  tonsils  are  composed  as  we  know  of  adenoid  tissues,  resem- 
bling that  of  the  internal  lymphatic  glands,  as  distinguished  from  the 
superficial,  or  those  abutting  on  the  mucous  membranes,  such  as  the 
lingual  follicles,  the  tonsils,  the  solitary  and  agminated  glands  of  the 
intestine.  The  great  and  evident  difference  is  this,  that  the  super- 
ficial lymphatic  glands  have  no  direct  connection  with  the  lymph 
vessels,  while  the  deep  lymphatic  glands  are  directly  in  the  course 
of  these,  and  are  penetrated  by  them  in  all  directions.  The  super- 
ficial lymphatic  glands  are,  however,  surrounded  at  their  bases  by 
wide  lymph  spaces,  and  are  described  in  works  of  anatomy  and 
physiology  as  "hanging  into"  these  lymph  spaces  which  communicate 
by  small  channels  with  the  larger  vessels.  That  the  superficial 
lymph  glands  are  different  in  their  functions  from  the  deep  glands 
may  be  inferred  from  their  different  arrangement  in  this  respect 
and  from  the  fact  that  the  deep  glands  are  often  found  enlarged 
without  any  corresponding  enlargement  of  the  superficial  glands, 
which  may  be  supposed  to  be  connected  indirectly  with  the  same 
system  of  channels.  The  superficial  lymph  glands  have  a  free  blood 
supply,  thus  being  connected  intimately  w^ith  the  blood  circulation. 

Physiologically  there  is  a  certain  similarity  between  the  superficial 

'  Osier's  Modern  Medicine,  1907,  iii,  59G. 
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and  the  deep  lymph  glands,  in  that  they  both  have  "germinating 
centres"  whence  issue  enormous  numbers  of  wandering  leukocytes. 
In  the  deej)  glands  ail  these  leukocytes  are  poured  into  the  lymph 
channels  whence  they  are  carried  into  the  venous  circulation.  With 
the  superficial  glands  the  course  is  different.  Some  of  them  are 
poured  into  the  surrounding  lymph  spaces,  whence  they  may  event- 
ually reach  the  lymph  channels  and  the  venous  circulation;  but  a 
vast  number  of  them  j)enetrate  between  the  epithelial  cells  covering 
the  glands,  thereby  causing  an  outward  current.  It  is  with  these 
escaping  leukocytes  and  the  part  they  play  that  we  are  now  con- 
cerned. Their  outpouring  into  the  crypts,  and  their  being  found 
there  together  with  innumerable  microorganisms  is  probably  more 
than  a  coincidence.  It  might  be  regarded  as  a  never-ending  succes- 
sion of  sorties  by  the  defenders  of  the  body  against  the  invading 
horde  of  microorganisms,  and  the  crypts  and  surfaces  of  the  glands 
might  be  regarded  as  the  battle  ground  where  the  infection  or  pro- 
tection of  the  body  is  decided.  But  why  should  the  invading 
microorganisms  select  such  a  well-defended  part  for  their  onslaught  ? 
There  lies  the  whole  improbability  of  the  idea. 

W.  G.  McCallunr  says  of  the  mode  of  invasion  in  primary  intes- 
tinal tuberculosis,  "the  bacilli  adhere  to  the  mucosa,  and  work  their 
way  into  its  substance.  Orth  holds  that  the  lesion  begins  always  in 
the  lymph  nodules.  .  .  .  The  first  change  is  of  the  appearance 
of  tubercle  nodules  in  the  substance  of  the  mucosa  and  very  fre- 
quently in  the  lymphoid  nodules,  or  Peyer's  patches." 

Now  so  far  as  w^e  have  any  positive  knowledge,  there  is  no  proof 
that  the  superficial  lymphatic  glands  ordinarily  absorb  anything. 
Of  foods,  fat  is  the  only  one  ordinarily  absorbed  through  the  lymph 
channels,  but  there  is  not  the  least  evidence  that  the  superficial 
lymphatic  glands  have  anything  to  do  with  this.  The  fat  in  the 
form  of  soap  passes  between  the  epithelial  cells  to  the  lacteals, 
which  penetrate  the  villi,  and  are  nowhere  near  the  follicles  and 
have  no  connection  with  them. 

Russel  H.  Chittenten  and  Lafayette  B.  MendeP  say  "there  is 
some  evidence  that  the  lymphatic  tissue  elements  are  concerned  in 
these  synthetic  transformations"  (re-conversion  of  soaps  into  fats), 
but  as  the  lacteals  in  the  villi  are  surrounded  by  adenoid  structure 
unconnected  with  the  lymph  follicles,  it  is  the  adenoid  tissue  in  the 
villi  that  is  more  likely  to  be  concerned  than  any  other.  Fat  carry- 
ing leukocytes  are  found  in  the  lacteals  in  the  villi,  but  so  far  as  I 
can  learn  they  have  never  been  observed  in  the  lymph  spaces  sur- 
rounding the  follicles,  nor  in  other  lymph  spaces. 

So  that  it  seems  so  far  we  have  no  evidence  that  the  superficial 
adenoid  glands  absorb  anything  during  the  digestive  processes. 
Now  if  they  are  only  capable  of  absorbing  microorganisms,  it  would 

-  Ibid.,  p.  230.  3  Ibid.,  i,  695. 
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st'ein  that  we  .slioultl  In-  lutlcr  oil'  without  thciii.  But  i)y  ohscrvinif 
and  .stu<iyiii<^  their  j)ath()l()^fy  some  new  lifjjht  siciiis  to  he  thrown 
on  tlu'ir  fiuutions,  wliich  will  t-xplain  many  things  otlu'rwist-  diiiicult 
to  understand,  such  as  JNIcCallum's  statement  quoted  alcove  in 
regard  to  the  invasion  of  the  intestine  l)y  tul)erele  haeilli,  that  the 
tul)er(le  nodules  appear  "sometimes  in  the  lymphoid  nodules  or 
Peyer's  j)atehes." 

^^hy  is  it  that  in  diphtheria,  scarlet  fever,  and  other  exantliemas 
the  tonsils  are  often  affected  after  other  manifestations  of  the  disease 
have  been  present  for  hours  or  days?  This  question  first  forcibly 
presented  itself  to  me  while  I  was  attending  a  fellow-physician  who, 
in  opening  a  postscarlatinal  abscess,  received  a  scratch  or  prick  on 
the  dorsal  surface  of  his  right  middle  finger.  The  following  day  he 
})erformed  an  operation  on  another  septic  case,  and  while  operating 
noticed  discomfort  in  the  finger.  '^Fhe  following  day  the  finger  was 
worse  and  lymphangitis  apj)eared  on  the  forearm.  On  tlie  fourth 
day  he  called  me  in.  The  finger  was  rather  painful  and  moderately 
swollen,  the  swelling  extenfling  to  the  wrist.  The  red  line  of  the 
lymphangitis  reached  the  elbow.  There  w^as  an  enlarged  and 
slightly  tender  anterior  axillary  gland;  and  slight  fever  and  general 
malaise.  He  had  himself  freely  incised  the  finger,  and  Was  treating 
it  in  approved  antiseptic  style.  There  was  nothing  wrong  with  the 
throat,  nor  any  symptom  of  scarlet  fever,  which  he  had  already  had. 
About  two  days  later  the  tonsil  on  the  aft'ected  side  (the  right)  be- 
came inflamed,  and  presented  the  typical  appearance  of  scarlatinal 
tonsil.  Two  days  afterward  the  left  tonsil  went  through  the  same 
process.  Convalescence  was  rather  slow,  but  without  notable 
incident.  He  himself  examined  a  swabbing  from  the  tonsils  with 
the  microscope  to  see  if  Loeffler's  bacillus  was  present,  })ut  did  not 
find  it.  Many  staphylococci  were  present.  I  regret  that  no  bacterio- 
logical cultures  were  made  either  from  the  pus  from  the  finger  or 
from  the  membrane  in  the  throat.  When  first  called  I  was  rather 
surprised  to  find  nothing  apparently  wrong  in  the  throat,  and  was 
again  surprised  when  the  throat  trouble  appeared.  Since  the 
infection  was  both  local  and  general  when  I  first  saw  him,  it  appeared 
probable  to  me  when  the  throat  trouble  developed  that  this  was  a 
form  of  elimination,  like  a  diarrhcea  as  the  result  of  an  indigestion. 
The  toxins  or  the  toxins  and  the  bacteria  together  were  coming 
out  through  the  tonsils  thereby  causing  a  local  manifestation  at  their 
point  of  exit.  It  seemed  that  elimination  was  twofold :  local,  whereby 
the  nearest  tonsil  was  involved  first,  and  general,  whereby  the  other 
was  involved  secondarily.  This  seemed  at  first  rather  hypothetical, 
but  in  the  light  of  further  thought  and  observation  it  seems  con- 
tinually more  probable,  as  explaining  points  otherwise  obscure. 
Adopting  this  as  a  hypothesis,  it  explains  the  analogous  condition 
of  the  solitary  follicles  and  Peyer's  patches  in  typhoid  fever,  a  general 
and  local  infection  (for  the  typhoid  bacilli  are  probably  absorbed 
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princij)ally  from  tlie  intestinej  with  elimination  throu<rh  the  nearest 
superficial  lymph  glands.  It  explains  the  problem  of  tuberculous 
nodules  in  the  lymph  follicles  in  primary  or  secondary  tuberculosis 
of  the  intestine.  It  ex])l;uns  the  condition  of  the  adenoid  structures 
of  the  tongue  in  gastric  and  (Ksophageal  diseases,  of  the  pharynx 
in  laryngeal  afl'ections,  and  in  general  the  condition  of  chronic 
hypertrophy  of  these  organs  in  all  its  forms. 

It  has  been  observed  for  years  that  tonsillar  hypertrophy  is  not 
simply  a  local  disease,  but  that  the  hypertrophy  accompanies  a 
diathetic  taint  or  a  condition  of  mahiutrition;  and  that  the  removal 
of  the  hypertrophied  organs  often  greatly  benefits  the  general  health 
is  explained  in  two  ways:  First,  the  removal  of  a  mechanical 
obstruction  to  respiration  and  deglutition,  and,  second,  an  improve- 
ment of  the  function  of  the  tonsil,  whose  crypts  and  recesses  have 
become  so  deeply  situated  that  the  normal  outward  flow  is  greatly 
impeded,  and  accumulations  take  place  in  them,  to  the  detriment  of 
the  organ  itself  and  of  the  whole  body. 

To  some  extent  the  different  forms  of  hypertrophy  may  be  regarded 
as  indicating  different  forms  of  overstimulation.  The  hyperplastic 
form  would  indicate  excessive  elimination  of  some  irritating  sub- 
stance from  the  general  circulation,  probably  brought  to  the  tonsil 
by  the  blood,  and  the  true  hypertrophic  form  would^  indicate  local 
elimination,  probably  directly  from  the  lymph  space  surrounding 
the  tonsils,  as  in  the  case  of  nearby  tuberculous  disease.  To  some 
extent  the  true  hypertrophy  must  be  a  compensatory  condition,  but 
nevertheless  one  requiring  correction  when  excessive,  as  when  the 
lacunae  are  so  deep  that  the  eliminative  function  is  interfered  with. 

The  obscure  relation  between  rheumatism  and  follicular  tonsillitis 
will  find  its  explanation  in  this  hypothesis,  rather  than  in  the  old 
belief  that  the  rheumatism  might  enter  through  the  tonsil.  Some 
light  ought  to  be  thrown  on  the  causes  of  appendicitis  by  this  prob- 
able function  of  the  adenoid  structure  in  the  appendix.  Nor  shall  I 
be  surprised  if  eventually  some  explanation  along  these  lines  may 
be  found  for  gastric  and  duodenal  ulcers  and  various  other  diseases 
of  the  digestive  organs  whose  causes  are  still  entirely  obscure. 


R  E  \'  I  E  W  S. 


The  Prolongation  of  Life;  Optimistic  Studies.  By  Elie 
Metcunikoff.  Eng  ish  translation  by  P.  Chalmers  Mit  hell. 
Pp.  343.     New  York  and  London:  G.  P.  Putnam's  Sons,  1908. 

Several  years  ago  M.  Metchnikoff 's  book,  The  Nature  of  Man, 
became  known  to  the  English-speaking  public  in  its  translation  by 
Dr.  Mitchell,  and  excited  no  little  pleasure  by  its  broad  and  pleasant 
philosophical  views  of  life,  and  varied  comment  for  its  propositions 
concerning  the  limitation  of  human  existence  and  the  proposal  to 
employ  ceitain  microbes  to  interfere  with  certain  toxic  influences 
which  the  author  held  as  largely  responsible  for  the  appearance  of 
senile  changes  of  the  body.  The  present  volume  is  not  precisely  a 
sequel,  but  at  least  an  elaboration,  of  the  former  book.  Throughout 
the  work,  dealing  mainly  with  the  matter  of  senescence,  its  develop- 
ment, the  question  of  natural  death,  and  the  propriety  and  means  of 
its  postponement  in  man,  but  also  devoting  attention,  in  a  number 
of  semidetached  essays,  to  phases  of  individual  and  socialistic  life, 
to  the  material  side  of  morality,  an  analysis  of  pessimism,  and  to  an 
illustrative  discussion  of  the  life  of  Goethe  and  an  interpretation  of 
his  "Faust,"  there  runs  a  thread  of  argument  sustaining  the  value 
of  human  life  to  the  individual  as  well  as  to  the  community,  appealing 
to  the  recognition  of  an  ideal  or  standard  life  cycle  in  which  the  end 
of  existence  must  come  with  a  sense  of  satiety,  if  not  of  pleasure,  to  the 
man  who  has  run  his  race.  The  general  line  of  his  argument  is  well 
known:  that,  owing  to  a  variety  of  circumstances  of  accident  and 
disease,  the  life  of  man  but  rarely  reaches  its  fullest  measure  of  years, 
and  that  old  age,  while  evasive  of  thorough  analysis  and  apprecia- 
tion, is  premature  to  the  most  of  us  from  the  influences  of  toxins 
absorbed  largely  fiom  putrefying  material  in  our  large  bowel  and 
from  the  activity  of  phagocytes  with  the  h-'gher  cells  thus  influenced. 
The  proposition  to  avoid  such  all- too-early  changes  by  preventing 
putrefaction  in  the  alimentary  canal  through  the  agency  of  lactic- 
acid  producing  organisms  (notably  the  Bulgarian  bacillus)  ingested 
for  the  purpose,  is  likewise  well  known;  it  is  further  discussed  in  the 
volume,  its  value  sustained  by  argument  from  analogies  and  from  a 
>inall  amount  of  illustrative  but  mainly  incomplete  experience. 

One  finds  much  to  admire  in  the  genial  consideration  of  what  is  so 
widely  regarded  as  a  disaster  and  an  anticlimax,  the  loss  of  power 
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and  cessation  which  succeed  the  liighest  purposes  and  efforts  of  life, 
and  in  the  author's  deUherate  ipioring  of  that  infantile  acceptance 
of  stock-inunortality  for  the  real  desideratum  of  personal  con  inu- 
ation  which  has  become  so  much  the  vogue  in  scientific  circles.  As 
a  materiaUst,  he  accepts  the  condition  of  life,  but  seeks  to  improve 
it  and  exj)and  its  usefulness;  and  his  lines  are  not  laid  in  the  lamen- 
tations of  failure  and  the  liysteria  of  poetic  revilement  of  the  existing 
state,  but  in  the  practical  efforts  of  a  wisely  persuaded  man  to  recog- 
nize his  limitations  and  to  obtain  all  the  good  they  permit.  One 
recognizes  well  the  personality  of  the  illustrative  case  of  "the  man 
of  science"  whose  development  into  the  efficiency  of  contentment 
Metchnikoff  draws  with  absorbing  care  in  his  study  of  pessimism 
and  its  relation  to  health  and  age,  a  tale  adding  sympathetic  interest 
to  the  whole  growth  of  the  author's  views  and  one  suggesting,  in  its 
evolution,  the  possibility  of  further  steps  of  hopefulness  were  the 
surroundings  of  the  subject  to  permit.  Orthobiosis,  the  normality 
of  the  life  cycle,  the  author's  desideratum,  is  perhaps  chimerical, 
but  none  the  less  to  be  sought  for  and  approximated.  That  even  in 
the  best  regulation  of  life,  age  and  death  are  sure  to  come,  INIetchni- 
koff  does  not  seek  to  evade;  but  he  speculates  w^hether  even  normal 
sensescence  and  death  may  not,  like  age  and  death  from  disease, 
depend  upon  material  causes  whose  principle  may  run  through  all 
species,  an  autointoxication  comparable  to  the  effects  of  disease, 
appearing  in  the  close  of  the  cycle  and  in  some  way  connected  with. 
fulfilment  of  perpetuation  of  species.  Be  that  as  it  may,  human 
life,  as  we  ordinarily  estimate  it,  is,  in  the  vast  majority  of  instances, 
subject  to  the  decaying  and  thanatizing  influence  of  avoidable  dis- 
ease. Men  rarely  die  of  old  age.  They  die  (sometimes  in  old  age) 
from  violence,  from  the  immediate  effects  of  acute  disease,  and  from 
the  long-drawn  influences  of  lesions  induced  by  survived  attacks, 
and  from  slowly  advancing  effects  of  poorly  appreciated  but  almost 
ubiquitous  and  unnecessary  faults  of  environment.  One  of  these 
last,  the  bacteriologist  Metchnikoff  seeks  in  the  putrefactive  changes 
incident  to  the  retention  of  putrescible  waste  in  our  large  bowel,  a 
part  of  the  alimentary  canal  he  traces  in  evolution  by  fancied  neces- 
sities of  our  progenitors;  and  his  proposition  to  prevent  these 
changes  by  the  introduction  of  antagonistic  and  apparently  less 
harmful  lactic-acid  producing  microorganisms  is  at  least  logical, 
even  if  as  yet  unproved  beyond  a  suggestive  degree.  Taken  merely 
as  a  part  of  a  general  truth,  perhaps  a  very  important  part,  it  is  not 
likely  that  serious  denial  of  the  author's  ground  will  be  urged;  and 
none  can  more  earnestly  look  forward,  if  the  remedy  succeed,  to  the 
measurable  prolongation  of  efficient  old  age  than  practising  physi- 
cians, whose  bane  of  practice  is  in  the  effects  of  constipation  and 
intestinal  autointoxication. 

'-  In  orthobiosis,  in  Metchnikoff 's  view,  in  orderly  sequence  of  the 
life  cycle  not  too  seriously  disturbed  by  adventitious  factors,  man 
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lives  an  ii^niorant  and  liappv  cliildliood.  a  violent  and  rtrkless 
youtli,  a  :sentient,  aj)i)r<.riative  manhood,  and  a  delilKTatc,  con- 
tented, and  judicial  old  age — a  childiiood  ignorant  of  death  and  its 
meaning,  a  youth  rtH-kiess  of  death  and  the  loss  it  entails,  a  manhood 
first  sensing  the  real  meaning  of  life  and  conservative  of  its  possibili- 
ties, and  an  old  age  filled  with  the  measure  of  accomplishment,  wise 
to  the  faults  which  have  harmed,  and  satisfied  to  relax  the  hold  upon 
the  cup.  That  pessimism  and  the  embrace  of  Welischmerzen, 
denial  of  life's  joy  in  the  overwhelming  pain  of  disappointments, 
should  be  the  natural  })ortion  of  the  young,  of  the  ])oet,  the  artist, 
and  the  ill-l)alanced  genius  is  no  wonder  to  Metchnikolf,  who  sees 
in  these  subjects  an  absence  of  the  sense  of  orientation,  and  an 
inability  to  acquire  perfect  adjustment  because  of  the  clashing  of 
their  overweening  ambitions  and  ill-judged  activities;  and  he  is  no 
admirer  of  the  theory  making  for  elimination  of  age  for  the  advantage 
of  the  world  in  the  strenuous  life  of  the  young.  He  has  seen  evidence, 
in  the  interim  between  the  issue  of  The  Nature  of  Man  and  that  of 
the  present  volume,  of  the  fate  that  would  befall  us  were  this  the 
universal  acceptance;  and  his  philosophy  promises  in  the  orthobiotic 
cycle  the  conservation  of  energy  from  misapplication  and  its  judicious 
apportionment  to  insure  the  greatest  happiness  to  the  individual  and 
greatest  advance  to  the  state.  It  is  almost  a  pity  he  does  not  extend 
his  idea  of  toxic  production  of  old  age  also  to  the  explanation  of  no 
little  proportion  of  the  cases  of  pessimism  he  deems  a  not  abnormal 
state  of  youth;  calomel  sw'eetens  sour  dispositions  like  a  charm  in 
many  cases,  has  lifted  a  world  of  woes  from  melancholic  poets,  and 
has  doubtless  averted  many  a  suicidal  act. 

]Metchnikoff  may  be  very  correct  in  what  he  has  written  (the 
reviewer  confesses  his  acceptance  of  much  of  the  volume),  and 
indeed,  does  not  fasten  himself  to  intestinal  absorption  as  the  sole 
source  of  our  precocious  age  and  death.  He  specifically  insists  in  his 
discussion  of  a  normal  old  age  that  there  should  have  preceded  it  a 
normal  life;  it  is  this  which  is  demanded  in  orthobiosis.  Alcoholism 
and  s}^hilis  he  urges  as  potent  faults  which  hasten  our  end,  and 
avoidable  deteriorants  are,  of  course,  to  be  accepted  as  always  to  be 
eliminated  if  the  normal  end  is  to  be  expected.  There  might  well 
have  been  written  a  chapter  on  the  avoidable  infections,  which  we 
treat  too  lightly  from  this  point  of  view.  An  attack  of  scarlatina  in 
childhood,  apparently  recovered  from  and  not  appreciated  in  the 
ordinarv^  course  of  life,  has,  however,  often  left  its  sequel  of  potential 
failure  under  succeeding  stress,  and  may  well  in  after  years,  under 
influences  which  otherwise  would  be  easily  withstood,  determine  the 
development  of  a  fatal  nephritis.  The  summation  of  effects  like 
these,  each  individual  factor  in  itself  perhaps  trivial,  may,  with 
whatever  care  the  man  exert,  determine  the  wearing  out  which 
comes  in  a  seemingly  inexplicable  way.  From  this  view,  all  infec- 
tions should  be  avoided;  and  the  total  price  for  a  group  of  post- 
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infectional  immunities  may  involve  the  existence  which  their  pro- 
tection is  reHed  upon  to  save.  For  the  matter  of  that,  what  does 
normal  senility  and  normal  death  amount  to?  Age  and  decay  are 
with  us  from  our  prenatal  period  to  the  end,  and  much  of  our  body 
is  in  continuous  loss  and  replacement.  It  tallies  wath  Metchnikoff's 
general  view,  but  widens  the  view  to  the  utmost,  to  think  of  the 
influences  of  cell  upon  cell  in  the  cellular  community  we  speak  of  as 
the  human  body  and  the  harmonic  equations  which  determine  or 
permit  the  wasting  and  disappearance  of  the  unusefuL 

The  natural  death  contemplated  by  Metchnikoff  really  does  not 
occur,  and  theoretically  has  no  reason  for  occurrence.  If  there 
were  such  a  possibility  as  absolute  orthobiosis  there  could  be  no 
materialistic  reason  for  death.  Yet  natural  death  of  cells  does 
occur;  the  regular  disappearance  of  the  unuseful  by  atrophy  can- 
not be  doubted  as  commonly  a  natural  process.  It  is  here  and 
in  his  inability  to  cope,  whatever  his  suggestions,  with  the  varia- 
tions of  life-limit  seen  among  different  species,  that  Metchnikoff 
virtually  yields  the  incompleteness  of  materialistic  views  to  explain 
the  essence  of  life  and  practically  acknowledges  the  predestination 
he  distinctly  denies  in  his  pages.  The  book,  however,  was  not 
written  to  defend  the  monistic  theory  of  life,  and  it  has  well  fulfilled 
its  purpose  of  pointing  out  some  material  limitations  to  life;  and  it 
would  be  unfair  and  at  the  same  time  Quixotic  to  criticise  it  from 
this  point  of  view.  Yet,  page  for  page,  the  essays  on  morality  and 
the  social  life  of  man  would  grow  in  the  optimism  the  author  avows 
were  there  but  the  certain  feeling  that  beyond  it  all  there  is  a  hope 
without  justifiable  denial  by  man  that  death,  in  whatever  form  it 
come,  is  not  the  end,  but  simply  a  stage  in  the  evolution  of  an  entity 
which  manifests  itself  in  our  imperfect  bodies  in  our  present  state, 
but  which  is  not  of  the  earth.  A.  J.  S. 


A  Text-book  of  Human  Physiology.  Theoretical  and  Prac- 
tical. By  George  V.  N.  Dearborn,  A.M.,  Ph.D.,  M.D., 
Professor  of  Physiology  in  the  Medical  and  Dental  Schools  of 
Tufts  College,  Boston.  Pp.  550 ;  309  illustrations.  Philadelphia 
and  New  York:  Lea  and  Febiger,  1908. 

Dr.  Dearborn  has  prepared  his  Text-book  of  Human  Physiology, 
as  he  states,  primarily  for  medical  and  dental  practitioners  and 
students.  In  many  respects  the  book  follows  conventional  lines; 
that  is,  it  comprises  thirteen  chapters — devoted  to  protoplasm  and 
the  cell,  the  nervous  system,  respiration,  foods,  digestion,  nutrition, 
the  blood  and  the  lymph,  the  circulation,  the  skin,  the  senses,  mus- 
cular action,  mental  function,  and  reproduction  and  development. 
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Hut  the  book  is  by  no  means  a  conventional  volume;  it  contains 
much  that  is  oriijinai,  as  well  as  novel  at  least  in  j)resentati()n,  and 
almost  every  pa^a'  reflects  the  personality  of  the  author,  the  enthusi- 
asm of  the  successful  teacher.  As  the  author  states  in  the  preface, 
the  book  empha.sizes  the  mechanism  of  the  sense-organs,  nerves,  and 
muscles  as  the  basis  of  the  individual's  efficiency,  and  it  is  the  first 
text-iiook  of  medical  j)hysiolo(ry  to  recognize  the  more  and  more  in- 
sistent demands  of  the  mental  process.  The  chapter  on  the  mental 
functions  is  quite  unusual  in  scope  and  manner  of  presentation,  and 
well  repays  careful  perusal;  it  should  be  read  with  much  interest 
and  profit  by  students  and  teachers  of  psychology  and  physical 
education.  Special  interest  attaches  also  to  the  chapters  on  foods, 
iHgestion,  and  nutrition.  Dietetic  fads  receive  a  well-merited  share 
of  condemnation,  and  emphasis  is  laid  upon  the  importance  of  cook- 
ery— which  is  described  as  the  art  of  preparing  food  for  the  pleasur- 
able nourishment  of  man  and  other  animals,  and  which  is  said,  as 
much  as  anything  else,  biologically  to  differentiate  man  from  his 
"poor  relations,"  the  brutes.  The  physiology  of  the  circulation  is 
well  described,  aside  from  the  fact  that  the  discussion  of  the  myo- 
genic, as  contrasted  with  the  neurogenic,  theory  of  the  cardiac 
activity  is  inadequate  and  altogether  disappointing.  Another  of 
the  noteworthy  features  of  the  book  is  the  use  of  many  original 
diagrams  to  illustrate  divers  physiological  processes,  such  as  cell 
metabolism,  digestive  processes,  intestinal  movements,  the  functions 
of  the  liver,  glandular  activity,  urinary  secretion,  the  functions  of 
the  blood  capillaries,  of  the  lymph  capillaries,  and  of  the  skin, 
kinesthetic  nerve  impulses,  muscular  action,  etc.;  these,  together 
with  an  appropriate  explanation  by  the  teacher,  should  materially 
assist  the  student  easily  to  acquire  a  knowledge  of  physiological 
problems.  There  is  an  appendix,  of  seventy  pages,  containing 
directions  for  performing  certain  fundamental  physiological  experi- 
ments, with  brief  theoretical  notes ;  a  list  of  topics  suitable  for  essays 
and  conference  discussion;  and  conversion  tables  of  various  sorts — 
all  of  which  render  the  book  valuable  as  a  laboratory  manual. 

The  book  may  be  cordially  recommended:  it  is  of  moderate  size; 
it  is  original;  it  contains  the  essential  facts  of  physiology  set  forth 
clearly,  concisely,  and  perhaps  somewhat  dogmatically  (which  in  a 
book  of  its  kind  is  by  no  means  a  defect) ;  it  accentuates  matters  of 
prime  importance,  those  of  secondary  rank  being  merely  mentioned 
or  perhaps  omitted;  and  it  frequently  contrasts  physiological  phe- 
nomena with  related  aspects  of  practical  medicine.  A.  K. 
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An  Index  of  Treatment.  By  Various  Writers.  Edited  by 
Robert  Hutchison,  M.D.,  F.R.C.P.,  Physician  to  the  Lon- 
don Hospital,  and  H.  Stansfield  Collier,  F.R.C.S.,  Surgeon 
to  St.  Mary's  Hospital,  London.  Revised  to  conform  with 
American  Usage  by  Warren  Coleman,  M.D.,  Professor  of  Clinical 
Medicine  in  the  Cornell  University  Medical  College,  New  York. 
Pp.  888.     New  York:  William  Wood  and  Co.,  1908. 

The  Treatment  of  Internal  Diseases.  By  Norbert  Ort- 
ner,  M.D.,  of  the  University  of  Vienna.  Edited  by  Nathaniel 
BowDiTCH  Potter,  M.D.,  Instructor  in  Medicine  in  Columbia 
University,  New  York.  Translated  from  the  Fourth  German 
edition  by  Frederick  H.  Bartlett,  M.D.  Pp.  658.  Phila- 
delphia and  Ivondon:  J.  B.  Lippincott  Co.,  1908. 

The  Treatment  of  Disease.  By  Reynold  AVebb  Wilcox, 
M.D.,  Professor  of  Medicine  in  the  New  York  Postgraduate 
Medical  School.  Second  edition.  Pp.  932.  Philadelphia: 
P.  Blakiston's  Son  and  Co.,  1908. 

The  existence  of  what  is  sometimes  referred  to  as  a  revival  of 
interest  in  therapeutics  is  well  attested  by  the  recent  publication  of 
several  books  devoted  more  or  less  exclusively  to  the  subject;  of 
these,  the  three  at  present  under  notice  may  be  considered  repre- 
sentative. The  Index  of  Treatment,  the  combined  work  of  some 
seventy  contributors,  reflects  the  advanced  teaching  and  practice 
of  the  best  English  schools;  and  it  has  been  adapted  to  the  require- 
ments of  practitioners  in  this  country  by  the  association  of  a  capable 
American  editor.  The  majority  of  the  contributors  are  well  known 
and  well  qualified  to  write  on  the  topics  that  have  been  assigned  them; 
some  even  have  attained  to  international  reputation.  Designed  for 
the  practitioner,  the  treatment  discussed  is  largely  medical,  but 
surgical  measures  have  not  been  entirely  ignored;  there  is,  for 
instance,  some  good,  albeit  conservative,  advice  in  regard  to  the 
surgical  treatment  of  borderland  diseases,  such  as  appendicitis, 
cholelithiasis,  gastric  ulcer,  etc.,  although  little  is  said  regarding  the 
aberrant  phenomena  of  gallstones  or  ulcer  of  the  stomach.  The 
work  as  a  whole,  however,  is  of  undoubted  value,  since  four  editions 
have  been  issued  in  England  within  a  year. 

Ortner's  Treatment  of  Internal  Diseases  has  achieved  a  notable 
success  among  the  German-speaking  peoples.  In  general  it  reflects 
the  best  therapeutic  practice  of  Germany  and  Austria,  although  it  is 
quite  personal  in  its  tone.  There  is  some  mention  of  pathological 
physiology  as  it  bears  on  treatment;  and  in  addition  to  drug  therapy, 
emphasis  is  laid  upon  the  importance  of  mechanical,  dietetic,  climatic, 
hydrotherapeutic,  and  other  extramedicinal  methods.  The  value 
of  the  book  and  its  adaptability  to  English-speaking  practitioners 
has  been  much  enchanced  by  the  careful  and  judicious  work  of  the 
American  editor. 
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'riu>  iiatiirt'  and  scope  of  Wili-ox's  Trcdhiicnt  of  Disiiisc  is  hcst 
iv|)ivsontt'(l  ill  its  siil)si(liarv  title,  a  Mdiiiutl  of  Prariicdl  Mcdiriiic: 
it  is,  in  fact,  a  manual  of  medicine  in  wliicli  an  nnusual  share  of 
attention  has  beeti  devoted  to  methods  of  treatment.  Many  readers 
will  note  with  ill-dis(juised  concern  a  certain  fondness  for  divers  pro- 
prietarv  remedies;  and  here  and  there  there  is  some  lapse  from  the 
approved  practice  of  many  leadintj;  American  physicians:  thus,  in 
the  treatment  of  pneumonia,  although  creosote  carbonate  is  recom- 
mended as  a  means  of  limitintr  the  infection,  and  oxygen  is  said  to 
he  of  value,  there  is  no  mention  of  the  importance  of  fresh  air  (aside 
from  advising  a  well-ventilated  room  to  be  kept  at  a  temperature  of 
t)0°  to  70°).  The  value  of  fresh  air  is  commented  upon  by  the  Ameri- 
can editor  of  Ortner's  book,  but  no  mention  of  it  occurs  in  the  Index 
of  Treatmoit.  In  general,  however,  one  may  say  that  Wilcox's 
book  is  eminently  good,  practical,  and  to  the  point.  A.  K. 


Medical  Gynecology.  By  Samuel  Wyllis  Bandler,  M.D., 
Adjunct  Professor  of  Diseases  of  Women  in  the  New  York 
Postgraduate  School  and  Hospital.  Pp.  676;  135  illustrations. 
Philadelphia  and  London:  W.  B.  Saunders  Company,  1908. 

The  advances  of  the  operative  possibilities  in  the  treatment  of  the 
diseases  of  women  during  the  last  two  decades  have  created  an 
undoubted  tendency  to  belittle  the  importance  of  many  conditions 
which  either  are  not  indications  for  operative  intervention,  or 
which  may  be  quite  as  well  treated  by  non-operative  means.  It 
is,  therefore,  a  matter  of  congratulation  that  books  of  this  nature 
are  making  their  appearance.  It  of  course  goes  without  saying 
that  many  cases  which  demand  operation  are  even  now  treated 
without  operation  either  through  the  ignorance  Gf  the  medical  man 
or  from  an  even  less  excusable  cause;  this  book  will  aid  in  instruct- 
ing ignorance;  it  cannot  be  expected  to  teach  morality  also.  The 
present  volume  opens  with  a  good  chapter  of  forty-seven  pages 
upon  the  gynecological  examination.  As  our  only  criticism  of  this 
portion,  we  would  suggest  that  it  is  the  experience  of  most  of  us 
that  one  finger  is  better  than  two,  as  a  rule,  in  vaginal  or  bimanual 
examinations.  We  are  very  glad  to  find  that  the  cystoscope  per- 
fected by  Tilden  Brown  is  figured  and  advocated,  as  it  will  render 
the  examination  much  simpler  to  the  ordinary  operator  than  some 
of  the  models  recommended  in  recent  books.  Next  in  order  is  a  sec- 
tion of  a  little  less  than  100  pages  devoted  to  the  methods  employed 
in  medical  treatment.  Under  this  heading  are  included,  among 
others,  the  indications  for  the  use  of  electricity,  pelvic  massage, 
pessaries,  and  intra-uterine  therapy.     With  regard   to  the  latter, 
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we  are  glad  to  note  that  while  directions  are  given  for  its  perforttl- 
ance,  its  dangers  are  strongly  enforced.  We  wish  that  the  half- 
hearted justification  of  the  use  of  the  sound  or  stem  pessary,  as  a 
diagnostic  measure  in  the  determination  of  cervical  stenosis  as  a 
cause  of  dysmenorrhea,  had  been  insteafl  a  hearty  condemnation. 
The  remainder  of  the  volume  is  taken  up  by  the  consideration  of 
the  various  pathological  conditions  included  within  the  domain  of 
gynecology.  The  directions  regarding  treatment  are  definite  and 
the  symptomatology  is  clear.  We  are  glad  to  note  that  recourse 
to  operative  relief  is  always  advised  when  conditions  demand  it. 
In  the  consideration  of  the  treatment  of  inevitable  abortion,  we  are 
sorry  to  see  that  the  old  method  of  dilatation  of  the  cervix  by 
gauze  packs  is  still  given  a  place,  as  it  certainly  seems  to  us  that 
anyone  who  can  be  trusted  to  pack  a  uterus,  and,  if  need  be,  to 
repeat  that  packing  some  hours  later,  and  then  remove  the  product 
of  conception  by  the  forceps  or  finger,  might  certainly  be  considered 
competent  to  use  the  steel  dilators,  thus  avoiding  septic  infection 
without,  to  our  mind,  any  increased  risk  from  instrumentation  over 
the  method  referred  to.  We  particularly  appreciate  his  treatment 
of  sterility,  because  of  the  general  fairness  of  presentation  and 
definiteness  in  cHrections;  particularly  to  be  praised  are  his  negations 
as  to  curettage  in  this  condition. 

There  is  a  very  satisfactory  chapter  upon  gonorrhoea,  special  atten- 
tion being  called  to  the  frequency  of  gonorrhoea  without  clinical 
signs.  While  the  author  gives  the  various  procedures  sanctioned  by 
different  authorities  for  the  treatment  of  intra-uterine  Neisserian 
infection,  we  are  glad  to  note  his  own  personal  avoidance  of  these 
manipulations,  and  also  his  definite  warnings  with  regard  to  them. 
In  discussing  the  question  of  retrodisplacements  of  the  uterus,  the 
author  states  his  belief  that  an  uncomplicated  case  of  retrodisplace- 
ment  does  not  in  itself  cause  symptoms,  but  that  they  are  due  to 
other  associated  conditions,  standing  in  no  direct  relation  to  the 
retroflexion.  We  are  especially  glad  to  note  his  favorable  opinion 
of  the  pessary  and  ergot  after  delivery  in  cases  of  displacement. 
In  the  chapter  following  upon  uterine  subinvolution  the  author 
gives  directions  as  to  the  care  of  the  puerperal  patient,  which, 
although  possibly  a  little  more  radical  than  we  would  ourselves 
favor,  are,  nevertheless,  a  step  in  the  right  direction;  we  have  long 
favored  the  early  change  of  position  from  the  supine  to  the  lateral 
and  prone,  but  have  never  been  able  to  convince  ourselves  that  the 
use  of  the  commode  as  early  as  the  fifth  day  is  entirely  free  from 
danger. 

The  book  can  be  most  heartily  recommended  to  the  profession. 
One  of  its  most  praiseworthy  characteristics  is  the  conservative 
spirit  which  pervades  it;  this,  as  may  be  inferred  from  the  opening 
paragraph  of  this  review,  is,  in  our  opinion,  a  matter  for  congratu- 
lation. W.  R.  N. 
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KsTIMATION     OF     THE     RkNAL     FUNCTION     IN     UkINAHY     SuKGEKY. 

By  J.  W.  Thomson  Walkek,  M.B.,  CM.  (Edix.),  F.R.C.S., 
Hunterian  Professor  of  Surgery  and  Pathology,  Royal  College 
of  Surgeons  of  England  ( 11K)7).  Pj).  20o;  75  illustrations.  Lon- 
don and  New  York:  Cassell  «^-  Co.,  Ltd.,  190S. 

Dr.  Walker's  book  comprises  a  clinical  study  of  the  means  of 
estimating  the  renal  function  in  surgical  diseases  of  the  urinary 
organs.  Part  I  is  concerned  with  the  estimation  of  the  total  renal 
function,  and  Part  II  with  that  of  the  function  of  one  kidney.  Atten- 
tion is  given  to  the  older  methods  of  renal  analysis,  such  as  the  chem- 
ical and  microscopic  study  of  the  urine;  in  addition,  the  significance 
of  cryoscopy,  of  the  electrical  resistance  of  the  urine  and  the  blood, 
of  the  surface  tension  of  the  urine,  and  of  the  elimination  of  certain 
chemical  substances  by  the  kidneys  are  discussed  in  detail  and 
judicially.  The  methylene  blue  test  is  believed  to  be  more  trust- 
worthy than  the  quantitative  examination  of  the  urea  or  the  appear- 
ance of  general  symptoms  of  renal  inadequancy,  especially  in  the 
more  severe  grades  of  kidney  disease.  The  phloridzin  test  also  is 
considered  to  be  of  value,  since  a  diminished  phloridzin  glycosuria 
is  said  to  indicate  a  depressed  renal  function  which  is  usually  due 
to  disease  of  the  kidney,  and  a  complete  absence  of  sugar  should 
be  regarded  as  a  sign  of  advanced  renal  lesion.  The  technique  of 
these  and  other  tests,  as  well  as  of  divers  surgical  procedures  resorted 
to  in  investigating  the  urinary  organs,  is  fully  described.  The  value 
of  the  book  is  much  enhanced  by  the  incorporation  of  many  illustra- 
tive cases  that  form  the  basis  of  the  conclusions  deduced.  The  book 
should  prove  of  much  value,  not  only  to  surgeons,  for  whom  it  is 
intended  primarily,  but  also  to  general  practitioners.  A.  K. 


L'aphasie  de  Broca.  By  Dr.  Francois  Moutier.  From  the 
Laboratory  of  Prof.  Pierre  Marie  (Hospice  de  Bicetre).  Pp.  769; 
175  illustrations.     Paris:  G.  Steinheil,  1908. 

The  author,  a  student  of  Prof.  Marie,  in  an  excellent  presentation 
of  769  pages,  again  brings  up  the  discussion  of  aphasia.  He  begins 
with  a  short  introduction  of  the  causes  of  the  controversy,  and  in 
the  first  part  of  the  book  gives  an  excellent  historical  resume  of  the 
subject.  In  the  second  part  is  taken  up  the  cortical  localization  of 
Broca's  aphasia.  The  author  attempts  to  show  that  the  old  or 
classical  view  of  Broca's  aphasia  is  based  upon  a  fallacy.  In  a 
resume  of  the  literature  up  to  the  present  time  he  comes  to  the  con- 
clusion that  there  is  no  evidence  that  Broca's  aphasia  results  from 
isolated  disturbances  of  the  third  frontal  convolution.     He  quotes 
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84  negative  cases  in  which  Broca's  aphasia  was  present  in  57,  with 
no  lesion  in  the  third  frontal  c-onvolntion,  and  27  cases  in  which 
there  was  no  aphasia  and  yet  there  was  a  lesion  of  the  third  frontal 
convolution.  In  the  third  (Uvision  the  nature  and  cHnical  symptoms 
of  Broca's  aphasia  are  discussed.  He  reiterates  the  view  advanced 
by  Marie  that  there  is  no  such  thing  as  motor  or  sensory  apliasia, 
but  that  aphasia  is  a  disturV)ance  of  the  intelligence  generally,  and 
principally  of  that  concerned  with  speech.  By  tlie  first  he  means  a 
disturbance  in  attention,  memory,  and  mimicry;  and  by  the  second, 
a  disturbance  of  understanding  and  of  speech,  as  illustrated  in 
writing  and  reading.  He  then  discusses  the  mental  disturbances 
occurring  in  aphasia,  and  concerns  himself  with  word  pictures  of 
motor,  acoustic,  and  visual  origin,  to  which  he  is  antagonistic.  In 
the  last  part  of  the  book  there  is  presented  a  study  of  44  cases  of 
aphasia.  In  24  of  these  the  brain  was  examined,  and  in  one-half 
serial  sections  were  made.  It  would  be  impossible  in  a  review  of 
this  kind  to  give  the  results  of  this  excellent  work,  but  it  might  be 
noted  that  there  were  3  cases  with  disturbance  of  the  third  frontal 
convolution  without  aphasia,  4  cases  with  anarthria,  or  Broca's 
aphasia,  without  a  lesion  of  the  third  frontal,  while  in  8  there  was 
anarthria  in  1,  with  a  lesion  of  the  third  frontal  and  Marie's  zone. 
Of  course,  the  object  of  this  work  is  to  further  Marie's  views,  and 
it  is  well  done.  At  the  same  time,  it  must  be  remembered  that 
throughout  there  is  an  evident  attempt  to  justify  these  views  without, 
perhaps,  critical  attention  being  paid  to  the  opposing  view.  On 
the  whole,  the  work  is  well  done,  and  should  be  read  by  everyone 
interested  in  the  question  of  aphasia.  T.  H.  W. 


A  Manual  of  Obstetrical  Technique  as  Applied  to  Private 
Practice  :  with  a  Chapter  on  Abortion,  Premature  Labor, 
AND  Curettage.  By  Joseph  Brown  Cooke,  M.D.,  Adjunct 
Professor  of  Obstetrics  in  the  New  York  Polyclinic  Medical 
School  and  Hospital.  Sixth  edition.  Pp.254.  Philadelphia  and 
London:  J.  B.  Lippincott  Co.,  1908. 

The  author's  idea  in  preparing  this  little  book  has  been  to  give 
detailed  instruction  to  the  younger  members  of  the  profession,  in 
their  early  work  among  the  poor,  in  regard  to  the  best  methods  by 
which  they  may  approximate  the  hospital  technique  of  the  present 
day.  He  undoubtedly  takes  the  only  tenable  ground  when,  in  his 
preface  to  an  earlier  edition,  he  inveighs  against  the  inferior  work 
too  often  excused  upon  the  ground  of  an  inadequate  fee.  The 
instructions  given  are  definite,  the  whole  subject  is  satisfactorily 
covered,  and  there  are  but  few  points  with  which  one  may  feel  inclined 
to  differ.    It  is,  for  instance,  hardly  sufficient  to  examine  the  urine 


I 


PACKARD:    DISEASES   OF   THE    NOSE,    THROAT,    AND    EAR  123 

oiicr  a  inoiith  up  t<»  the  eighth  iiKMith,  as  supjgested  l)y  the  author. 
We  cauuot  see  the  vahie  of  any  attempt  at  urea  estimation 
amoni;  the  poorer  chiss,  since  any  attempt  to  estimate  the  intake  of 
tlie  nitrogen  would  he  worse  than  useless.  Furthermore,  the  advice 
that  \>ith  a  conjugate  of  S  cm.  labor  should  he  induced  at  the  thirty- 
sixth  week  and  the  delivery  aided  hy  forceps  or  version,  with  the 
alternative  of  induction  at  the  thirty-second  week  and  the  subse- 
quent use  of  the  incubator,  is  hardly  the  attitude  of  the  modern 
obstetrical  specialist.  It  is  true  that  the  book  was  not  prepared  for 
the  expert,  l)Ut  since,  in  the  present  day,  there  are  men  in  every 
town  competent  to  handle  major  operative  obstetrics,  there  does  not 
seem  sufficient  reason  to  advocate  such  methods.  If  the  i)eginner 
were  more  thoroughly  trained  in  methods  of  diagnosis,  in  order  that 
he  might  know  when  to  summon  help,  there  would  be  a  great 
improvement  in  l)oth  the  mortality  and  morbidity  of  childl)ed. 
There  is  no  question,  in  the  minds  of  the  majority  of  obstetrical 
operators  that  the  use  of  rubber  gloves  is  an  added  safeguard  in  the 
technique  of  delivery,  and,  therefore,  it  seems  that  their  advantages 
might  liave  been  more  definitely  insisted  upon.  It  is  true  they  are 
included  in  the  very  complete  armamentarium  advised  by  the  author, 
but  their  use  is  not  insisted  upon. 

Aside  from  the  above  mentioned  differences  of  opinion  there  is 
nothing  to  which  exception  can  be  taken,  and  there  are  very  many 
most  excellent  features  in  the  volume.  iVmong  the  points  to  which 
the  attention  of  the  younger  practitioner  may  well  be  directed,  is  the 
statement  that  eclampsia  is  an  absolutely  preventable  disease 
provided  the  patient  places  herself  unreservedly  under  the  care  of 
the  physician,  and  that  the  "basiotribe  is  as  far  beyond  the  cranio- 
clast  as  the  railway  train  is  beyond  the  stage  coach."  Both  these 
statements  if  heeded  will  tend  to  decrease  the  difficulties  of  practical 
obstetrics,  though  we  are  a  little  doubtful  about  the  advisability  of 
too  ea.sy  access  to  the  latter  instrument  as  advocated  by  the  author. 
We  feel  that  a  careful  reading  of  the  volume  will  well  repay  not  only 
the  obstetric  tyro,  Ijut  also  many  a  man  of  considerable  experience. 

W.  R.  N. 


Text-book  of  Diseases  of  the  Nose,  Throat,  and  Ear.  By 
Franxts  R.  Packard,  M.D.,  Professor  of  Diseases  of  the  Nose 
and  Throat  in  the  Philadelphia  Polyclinic  College  for  Graduates 
in  Medicine.  Pp.  309;  138  illustrations.  Philadelphia  and  Lon- 
don: J.  B.  Lippincott  Co.,  1909. 

For  the  use  of  students  and  general  practitioners  the  work  })efore 
us  comprises,  it  is  likely,  as  fair  a  summary  as  can  be  selected  of  such 
diseases  of  the  nose,  throat,  and  ear  as  are  likely  to  come  under  the 
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cognizance  and  permanent  care  of  the  general  practitioner.  To  these 
are  added  a  few  conditions  which  pertain  rather  to  the  domain  of  the 
skilled  specialist  or  the  unusually  skilled  general  surgeon:  mainly 
the  radical  procedures  for  advanced  diseases  of  the  accessory  sinuses 
of  the  nasal  passages,  and  for  mastoid  operations  on  the  ear.  Of  the 
350  pages  devoted  to  the  text,  37  are  applied  to  descriptions  and 
illustrations  of  the  instruments  required,  and  the  methods  employed 
for  routine  examination  and  treatment,  and  to  remedies  and  the 
methods  of  their  application.  A  scant  100  are  devoted  to  the  anat- 
omy and  diseases  of  the  ear,  malformations  of  the  auricle  being  very 
copiously  illustrated.  Of  the  2(;0  odd  pages  devoted  to  the  anatomy 
and  diseases  of  the  nose,  rhinopharynx,  pharynx,  and  larynx,  but 
20  are  occupied  with  diseases  of  the  larynx. 

The  teaching  throughout  is  admirable.  The  illustrations  with  a 
few  exceptions  are  excellent,  especially  the  anatomical  ones  and  most 
of  the  skiagraphic  series.  Many  of  them  are  new  and  superior  in 
selection  and  execution.  The  language  is  good  and  to  the  point. 
Students  are  frequently  cautioned  against  reliance  on  popular 
remedies,  on  the  abuse  of  cocaine,  and  on  the  overlust  for  operative 
interference.  Old  established  methods  of  treatment  are  not  dis- 
credited. Thus,  in  discussing  remedies  for  topical  applications  the 
long-established  value  of  the  too  much  neglected  silver  nitrate  is 
fully  appreciated;  and  in  discussing  minor  operative  procedures, 
even  the  too  much  despised  tonsillotome  is  advocated  in  no  uncertain 
terms  as  the  preferable  instrument  in  many  cases  in  which  it  is 
often  discarded,  at  least  in  the  hands  of  the  inexperienced  operator; 
and  Sajous'  snare  is  appreciatively  commended  in  attacks  upon 
nasal  polyps.  In  describing  operative  procedures,  the  accidents 
possible  in  execution  or  in  sequence  are  not  ignored;  but  care  is 
taken  to  indicate  measures  for  prevention  and  for  control  in  emer- 
gency. Subjects  recently  brought  into  additional  prominence  are 
discussed,  especially  diseases  of  the  eye  following  pathological 
conditions  in  the  nose  and  the  accessorv  sinuses.  J.  S.  C. 


Surgical  Memoirs  and  Other  Essays.  By  James  G.  Mumford, 
M.D.,  Instructor  in  Surgery  in  the  Harvard  Medical  School, 
Boston.     New  York;  Moffat,  Yard  &  Co.,  1908. 

Dr.  Mumford,  whose  ability  as  an  interesting  writer  on  medicalj 
history  has  already  been  proved  by  his  entertaining  Narrative  of 
American  Medicine,  has  in  this  volume  collected  a  series  of  addresses 
which  he  has  delivered  from  time  to  time,  together  "s\ith  some  of 
his  previously  published  articles,  and  out  of  the  whole  has  evolved  a 
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most  ai;r(*i'al)lo  book.  The  essays  on  the  surgeoiLS  of  the  eigliteenth 
aiul  early  nineteenth  century  are  very  interestin<^,  partieuhirly  those 
on  John  Hunter,  Sir  Astley  Cooper,  Sir  Benjamin  lJro(He,  and  John 
Collins  Warren.  Alth()u<,fh  the  facts  lie  presents  are  mostly  fjathered 
from  the  previously  ])ul)lishe(l  biotrraphies  of  these  worthies,  they 
are  retold  in  such  a  graphic  and  pleasing  manner  that  they  acquire 
an  original  flavor.  The  essay  on  "The  Teachings  of  the  Old  Sur- 
geons" is  a  really  valual^le  summary  of  the  state  of  surgical  knowl- 
edge in  the  times  of  various  surgeons,  from  Guy  de  Chauliac  to 
Baron  Larrey.  Dr.  Mumfortl  possesses  the  happy  faculty  of  get- 
ting at  the  gist  of  his  subject  and  dressing  it  out  in  a  concise  and 
forceful  style  which  compels  attention  and  carries  the  reader  along. 
He  recalls  the  achievements  of  the  past  masters  of  the  art  of  sur- 
gery, and  shows  us  that  in  surgery,  as  in  all  other  human  pursuits, 
much  that  we  deem  modern  was  in  reality  known  and  taught  many 
years  since.  This  is  the  kind  of  book  which  if  placed  in  the  hands 
of  medical  students  or  young  practitioners  cannot  fail  to  do  much 
good.  Its  pages  are  a  stimulus  to  good  work,  and  at  the  same  time 
cause  the  reader  to  see  that  success  can  only  be  achieved  in  the 
profession  bv  self-sacrifice  and  devotion  to  high  ideals. 

F.  R.  P. 


The  Pathology  of  the  Eye.  By  J.  Herbert  Parsons,  B.S., 
D.S.C.  (London),  F.R.C.S.  (England),  Assistant  Ophthalmic 
Surgeon  to  the  University  College  Hospital,  London.  Volume 
IV,  General  Pathology.  "^Part  II,  pp.  298.  New  York:  G.  P. 
Putnam's  Sons.  I^ondon:  Henrv  Frowde,  Hodder  &  Stoughton, 
1908. 

This,  the  concluding  volume  of  Parsons'  monumental  work,  is 
perhaps  the  most  interesting  of  the  whole  to  the  ordinary  reader, 
being  less  what  may  be  termed  specialized.  Its  subject  matter  con- 
sists of  an  exhaustive  account  of  injuries  with  sympathetic  oph- 
thalmia, and  panophthalmitis,  enophthalmos  and  exophthalmos, 
disease  of  the  orbit  and  symptomatic  diseases  of  the  eye;  that 
is,  occular  diseases  dependent  upon  general  affections  and  dis- 
eases of  other  organs.  A  short  chapter  upon  heredity  closes  the 
work.  Each  article  is  richly  documented  and  testifies  to  a  most 
extensive  reading.  Upon  controverted  points  Parsons  has  positive 
opinions  and  states  them  with  the  reasons  therefore  after  exhaustive 
statement  and  criticism  of  rival  views. 

Regarding  the  pathogenesis  of  sympathetic  ophthahnia,  after 
detailing  the  various  hypotheses  as  classified  by  Schirmer,  he  gives 
the  preference  to  the  bacterial  metastatic  theory,  and  in  this  we 
believe  he  is  in  accord  with  the  trend  of  authority.    The  advance  of 
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bacteriology  during  the  last  few  years  has  weakened  the  force  of  the 
objections  which  Leber  and  liis  followers  have  urged  against  it.  The 
intra-ocular  signs  of  general  arteriosclerosis  so  strongly  insisted  on  by 
Gunn  and  others  are  made  more  intelligible  by  a  number  of  illus- 
trations. A  brief  reference  is  mafle  to  the  occurrence  of  Mikulicz's 
disease;  that  is,  synnnetrical  enlargement  of  the  lacrimal  and  salivary 
glands,  but  its  j)athology  is  not  discussed. 

Each  additional  vojume  as  it  appeared  has  strengthened  the  con- 
viction that  this  work  is  to  be  the  standard  for  years  to  come  upon  the 
pathology  of  the  eye  in  English.  Heretofore  the  seeker  for  informa- 
tion upon  this  subject  has  been  compelled  to  have  recourse  to  books 
written  in  foreign  languages,  especially  German.  The  entire  pro- 
fession, and  not  the  ophthalmologists  alone,  will  undoubtedly 
receive  with  thankfidness  a  work  which  so  ably  and  exhaustively 
puts  its  reader  in  possession  of  the  latest  views  in  the  rapidly  growing 
field  of  pathology,  which  find  such  striking  illustration  in  the  various 
tissues  which  enter  into  the  organ  of  vision.  T.  B.  S. 


Cataeact  Extraction.  Being  a  Series  of  Papers  with  Dis- 
cussion AND  Comments  Read  before  the  Ophthalmological 
Section  of  the  New  York  Academy  of  Medicine,  1907-1908. 
Edited  by  J.  Herbert  Claiborne,  M.D.,  formerly  Adjunct 
Professor  of  Ophthalmologv  in  the  New  York  Polyclinic.  Pp. 
169.    New  York:  William  Wood  &  Company,  1908. 

This  symposium  upon  cataract  extraction  by  twelve  New  York 
ophthalmologists  is  a  fair  resume  of  the  present  status  of  the  opera- 
tion. While  the  opinions  vary  somewhat  regarding  details,  there  is  a 
fair  unanimity  upon  all  essential  points  except  upon  the  question  of 
the  simple  or  combined  method.  The  pendulum  is  now  swinging  in 
the  direction  of  the  latter.  The  8.61  per  cent,  of  prolapses  are  the 
stumbling  block  in  the  way  of  many  an  operator  who  would  other- 
wise decide  in  favor  of  simple  extraction.  We  confess  to  some 
surprise  at  the  statement  by  some  of  the  participants  that  the  latter 
is  the  easier  method.  Claiborne  advocates  extraction  with  a  lance- 
shaped  keratome  of  his  devising  and  also  describes  a  new  instrument 
to  scratch  the  capsule  for  artificial  maturation.  The  incisions  are  so 
fine  that  the  aqueous  humor  is  brought  in  contact  with  the  lens 
substance  without  protrusion  of  the  latter.  Lambert  contributes  a 
paper  upon  removal  of  the  lens  in  high  myopia,  with  a  report  of  two 
highly  successful  cases  in  young  women,  but  does  not  advocate  the 
practice  in  all  cases  of  high  myopia.  The  editor  justly  observes  that 
the  operation  will  probably  never  be  generally  employed  in  this 
country.  Indeed  the  editor's  summing  up  at  the  conclusion  of  each 
paper  is  always  judicious  and  interesting.  T.  B.  S. 
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Sterile  Serous  Effusions  with  Empyema  and  Lung  Abscess. — Koniger 
Miinch.  mrd.  Woch.,  1909,  hi,  603)  mentions  the  occ-urrence  of  multi- 
locular  tuberculous  pleural  effusions,  the  exudates  being  walled  off  and 
separated  from  one  another.  Such  a  condition  is  much  rarer  in  acute 
infections.  It  is  not  a  very  unusual  experience  in  making  exploratory 
puncture  to  find  a  thin,  clear,  serous  exudate  at  one  point,  a  purulent 
fluid  at  another.  This  has  usually  been  attributed  to  the  settling  of 
the  cellular  elements  in  the  exudate.  Studying  a  number  of  cases 
bacteriologically  and  cytologically,  the  author  has  found  that  the  puru- 
lent fluid  contains  microorganisms,  while  the  serous  is  usually  sterile. 
From  observations  made  on  a  number  of  cases,  he  concludes:  (1)  That 
acute  pleuritic  empyema  which  becomes  encapsulated  early,  not  in- 
frequently leads  to  extensive  .serous  effusion  in  the  adjacent  part  of  the 
pleura,  which  ordinarily  does  not  communicate  with  the  primarily 
infected  area.  (2)  That  such  a  serous  effusion  is  sterile  and  is  quite  rich 
in  cells,  the  majority  of  which  are  polymorphonuclear  neutrophiles, 
with  a  few  lymphocytes,  endothelial  cells,  etc.  The  cells  are  very  well 
preserved,  few  of  them  showing  the  degenerative  changes  seen  in  the 
pus  cells  of  the  purulent  exudate.  (3)  Bacteriologically  and  cyto- 
logically the  findings  show  that  the  difference  in  the  fluids  at  the  two 
[loints  does  not  result  from  settling  of  the  cells.  The  serous  effusions 
probably  owe  their  origin  to  bacterial  toxins  and  are  comparable  to  the 
'I'dema  surrounding  a  phlegmon  in  the  tissues.  (4)  Similar  serous 
<tfusions  arise  in  connection  with  purulent  processes  in  the  lung  (abscess, 
gangrene)  as  well  as  with  other  severe  suppurations  in  the  neighborhood 
of  the  pleura  (subphrenic  abscess,  liver  abscess).     (5)  All  the  above 


128  PROGRESS   OF   MEDICAL  SCIENCE 

mentioned  serous  exudates  have  this  in  common,  that  they  are  caused  by 
a  locaHzed  infection.  Their  cliiiiciil  importance  Hes  in  the  fact  that 
their  presence  renders  much  uwrv  (hfricult  the  recofjnition  of  a  suppura- 
tive process;  they  arc  apt  to  confuse  tiie  (Ha^niostician  because  of  their 
comparatively  harmless  appearance  and  their  sterility.  The  cyto- 
logical  examination  combined  with  the  bacteriological  finding  may, 
however,  raise  one's  suspicion. 

The  Excretion  of  Hexamethylenamin  (Urotropin)  in  the  Cerebrospinal 
Fluid,  and  its  Therapeutic  Value  in  Meningitis.— C'k gave  {Johns  Hopkins 
IIosp.  BnII.,  VMS,,  xix,  100)  hrst  studied  the  excretion  of  urotropin 
in  the  bile  and  ])ancrcatic  juice  in  the  report  a  year  ago,  and  he  recorded 
a  case  of  purulent  ineniu<>itis  following  a  posto})erative  cerebrospinal 
fistula  which  cleared  up  in  three  Avecks  from  the  administration  of 
urotropin  by  the  mouth.  Since  then  {Ibid.,  1909,  xx,  102)  he  has  demon- 
strated that  the  urotropin  which  is  administered  by  the  mouth  in  man, 
rabbits,  and  dogs  invariably  appears  in  the  cerebrospinal  fluid,  a  maxi- 
mum amount  in  from  thirty  minutes  to  one  hour  after  ingestion.  In 
therapeutic  doses  an  amount  aj^pears  suflicient  to  exercise  a  decided 
inhibitory  effect  upon  the  growth  of  organisms  inoculated  into  the  spinal 
fluid  after  its  removal  from  the  body.  Sixty  to  eighty  grains  a  day  in 
dogs  and  rabbits  will  either  defer  or  prevent  the  onset  of  a  fatal,  experi- 
mental streptococcic  meningitis.  In  view  of  these  observations  he 
advises  its  application  as  a  prophylaxis  in  all  clinical  cases  in  which 
meningitis  is  a  possible  or  threatened  complication,  such  as  fractures 
of  the  skull,  operations  upon  and  infections  of  the  nasal  sinuses  and 
middle  ear;  even  after  simple  lumbar  puncture.  Thirty  to  sixty  grains 
a  day  may  be  given. 


Toxic  Effects  from  Bismuth  Subnitrate. — Beck  {New  York  Med. 
Jour.,  1909,  bcxxix,  16)  reports  seven  cases  from  the  literature,  in  addi- 
tion to  his  own  experience,  with  poisoning  from  bismuth  subnitrate. 
The  clinical  picture  is  one  of  collapse  with  cyanosis,  vomiting,  diarrhoea, 
and  abdominal  cramps.  Bohme  has  shown  that  these  are  symptoms 
of  gastro-enteritis  and  methemoglobinemia  due  to  acute  nitrite  poisoning 
arising  from  the  conversion  of  the  subnitrate  into  nitrite  in  the  large 
intestine  by  bacterial  action.  Beck  points  out  that  bismuth  subnitrate 
is  used  freely  and  regarded  as  harmless,  especially  by  radiographers. 
In  conclusion,  he  states  that  small  doses  by  the  mouth  are  harmless.  In 
larger  doses  sufficient  nitrites  are  liberated  and  absorbed  to  produce 
an  acute  nitrite  poisoniug,  characterized  by  methemoglobinemia  and 
collapse.  This  may  terminate  fatally.  Children  and  individuals 
suffering  with  intestinal  putrefaction  are  very  susceptible.  This  acute 
nitrite  poisoning  is  a  distinct  and  separate  affection  from  the  more 
chronic  bismuth  absorption.  Beck  advises  the  use  of  some  other  salt 
of  bismuth  than  the  nitrate.  He  finds  that  iodine  neutralizes  the  nitrite 
in  acute  poisoning,  whereas  alcohol  and  glycerin  hasten  its  liberation. 


The  Recognition  of  Glycuronic  Acid  in  the  Urine. — C.  Tollens  {Miinch. 
vied.  JVoch.,  1909,  Ivi,  6o2)  recognizes  the  need  for  a  simple  test  for  the 
recognition  of  glycuronic  acid  in  the  urine.  He  points  out  that  it  is 
increased  after  the  administration  of  various  drugs,  such  as  phenol, 
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salicylic  acid.  (IiIoimI  hydrate,  crcsotc,  caiiiplior,  iii<)r|)liiiu',  etc.,  and 
this  increase  may  he  of  assistance  in  the  dia<^n(tsis  ot"  poisoning  with  any 
of  these.  Fnrtherinore,  patients  j)resentin<f  an  increase  of  the  jiaired 
<:lyciironic-acid  coni|)onnds  have  heen  looked  upon  as  diabetics  and 
have  l)een  refused  life  insurance,  because  their  urines  reduce  copper 
solutions.  Attain,  it  has  been  shown  that  aromatic  substances  arising 
in  tleep-seated,  unrecognizeil  abscesses  may  become  pairetl  with  jjiy- 
curonic  acid  and  thus  lead  to  its  increase  in  the  urine.  Hoppe-Seyler 
has  demonstrated  that  excessive  intestinal  putrefaction  may  fjive  rise 
to  larije  amounts  of  indoxyl-tjlycuronic  acid  in  the  urine.  It  is  evident, 
therefore,  that  the  recoofnition  of  increased  ciuantities  of  f,dycuronic  acid 
comj)ounds  in  the  urine  may  be  of  aid  in  a  variety  of  conditions.  ( )f  tiie 
tests  for  (jlycuronic  acid  in  the  urine,  the  orcin  test  is  not  relial)le,  for 
pentoses  also  give  it.  B.  Tollens  has  devised  a  test  which  is  simple, 
quite  accurate,  and  easily  carried  out.  It  is  based  on  the  fact  that 
naphthoresorcin  and  HCl,  when  acting  on  glycuronic  acid,  give  rise  to  a 
blue  pigment,  soluble  in  ether,  which  produces  a  well-marked,  dark 
band  in  the  sodium  line  on  spectroscopic  examination.  The  pigments 
formed  in  this  reaction  with  pentoses  and  various  sugars  are  insoluble 
in  ether.  ^Method:  To  5  c.c.  of  urine  add  a  bit  of  naphthoresorcin 
about  the  size  of  a  millet  seed  and  5  c.c.  of  fimiing  HCl  (sp.  gr.,  1.190). 
Ileat  to  boiling  over  the  flame  and  continue  boiling  gently  for  one  minute. 
Now  allow  the  test-tube  to  stand  four  minutes  and  then  cool  in  running 
water.  Add  an  equal  volume  of  ether,  shake  vigorously,  and  set  aside 
till  the  ether  is  clear.  (The  clearing  is  hastened  by  the  addition  of  a 
few  drops  of  alcohol.)  If  paired  glycuronic  acid  compounds  are  present 
in  exce.ss,  the  ether  extract  is  dark  blue  to  violet,  while  small  amounts 
produce  a  faint  bluish  or  reddish  violet  color.  Examined  spectro- 
scopically,  the  ethereal  extract  shows  a  single  dark  band  near  the  sodium 
line.  Instead  of  napthoresorcin  in  substance,  one  may  employ  0.5  c.c. 
of  a  1  per  cent,  alcoholic  solution.  The  test,  performed  as  above,  is 
delicate  enough  to  detect  the  small  cjuantities  of  glycuronic  acid  present 
in  normal  urine.  With  large  amounts  of  glycuronic  acid  it  may  be 
necessary  to  dilute  the  ether  extract  before  spectroscopic  examination. 
From  the  intensity  of  the  reaction  one  may  make  a  rough  estimate  of 
the  quantity  of  glycuronic  acid  present. 


Functional  Test  of  the  Pancreas. — Gross  {Devi.  med.  Woch.,  1909, 
XXXV,  7(JG)  has  devised  a  nietliod  for  estimating  quantitatively  the  trypsin 
in  the  feces.  The  method  is  based  on  the  fact  that  casein  rendered 
soluble  in  alkali  is  precipitated  on  the  addition  of  acetic  acid,  while 
the  products  of  its  digestion  remain  in  solution.  For  fecal  examination 
one  dissolves  0.5  gm.  of  caseinum  purissimum  (Griibler)  in  one  liter 
of  1  to  1000  soda  solution,  warming  moderately.  The  feces  to  be 
examined  are  rubbed  up  in  a  mortar  with  three  times  the  quantity  of 
1  to  1000  solution  of  soda  until  a  homogeneous  suspension  is  obtained, 
and  then  filtered  until  the  filtrate  is  clear.  (Usually  this  is  very  quickly 
accomplishe<l,  but  if  bacteria  cause  the  turbidity,  they  will  settle  to  the 
bottom  in  a  short  time  and  the  clear  fluid  may  be  decanted.)  100  c.c. 
of  the  casein  solution  is  |)laced  in  a  flask  and  10  c.c.  of  the  fecal  sus- 
pension added.  The  mixture  is  shaken,  placed  in  an  incubator  at 
Q8°  to  40°  C.  and  from  time  to  time  small  ({uantities  are  withdrawn 
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and  tested  with  1  per  cent,  acetic  acid  until  a  precipitate  no  longer  occurs. 
Employing  this  technique  over  200  stools  from  patients  without  demon- 
strable pancreatic  disease  were  examined,  and  a  proteolytic  ferment  was 
found  in  all.  A  few  drops  of  chloroform  was  added  to  prevent  bacterial 
growth  and  the  probability  that  the  ferment  was  trypsin  was  further 
shown  by  the  lack  of  digestion  after  the  addition  of  0.5  c.c.  of  human 
blood  serum  (antitrypsin).  Erepsin  was  practically  excluded  by  re- 
moving the  pancreas  of  dogs.  Eeces  from  such  animals  failed  to  digest 
the  casein.  Of  the  200  cases  the  duration  of  digestion  until  complete 
was  eight  to  thirty  hours.  The  ra]ndity  of  digestion  and,  therefore, 
the  amount  of  trypsin  were  found  to  vary  with  tiie  variety  of  food  given 
the  patient.  Digestion  was  most  rapid  after  proteid,  next  after  fat, 
and  slowest  after  carbohydrate  food.  Therefore,  the  examination  is 
more  satisfactory  after  proteid  nourishment,  and  here  the  average 
time  required  for  complete  digestion  is  twelve  to  fourteen  hours  (limits 
eight  to  fifteen  hours).  In  various  intestinal  diseases  Gross  found  normal 
Iryptic  digestion,  except  that  in  diarrhoea  the  casein  is  digested  more 
rapidly.  In  one  patient  with  complete  closure  of  the  ductus  choledo- 
chus  no  tryptic  digestion  was  demonstrable.  A  similar  result  was 
obtained  in  a  case  of  cancer  of  the  pancreas  and  in  this  case  absence  of 
pancreatic  juice  was  the  only  definite  sign  of  pancreatic  disease.  In  a 
patient  with  cirrhosis  of  the  pancreas  and  a  clinical  picture  of  pernicious 
anemia  normal  tryptic  digestion  occurred. 

Th3miol  as  a  Source  of  Error  in  Heller's  Test  for  Urinary  Protein. — 

Weixberger  {Proc.  Soc.  Exper.  Biol,  and  Med.,  1908,  vi,  4;  Jo^ir. 
Amcr.  Med.  Assoc,  1909,  lii,  1310)  considers  the  sources  of  error  in 
Heller's  nitric  acid  test  for  urinary  proteins.  In  urines  concentrated 
beyond  a  certain  degree  the  test  will  fail  even  in  the  presence  of  large 
amounts  of  albumin.  According  to  Kenny,  too  much  formaldehyde 
used  in  preserving  the  urine  will  render  the  test  unreliable.  In  the 
course  of  other  investigations  Weinberger  found  that  thymol  also 
as  a  preservative  was  a  source  of  error.  If  such  a  urine  is  floated  upon 
concentrated  nitric  acid,  there  forms  precisely  at  the  time  of  junction  a 
grayish  white  ring  0.5  mm.  high,  resembling  the  ring  given  by  a  faint 
trace  of  albumin.  In  an  excess  of  urine  the  cloud  will  not  disappear 
on  shaking.  Warming  will  not  prevent  the  formation  of  the  ring — if 
anything,  will  make  the  reaction  more  distinct.  Dilution  of  the  urine 
with  three  or  four  times  its  volume  of  Avater  has  no  prohibiting  effect. 
It  occurs  in  both  acid  and  alkaline  thymolized  urines,  more  pronounced 
in  the  latter.  In  urine  containing  both  albumin  and  thymol  in  various 
amounts  each  ring  may  be  discerned.  The  albumin  ring  is  wider  and 
white;  whereas,  the  thymol  ring  forms  underneath  it  and  is  gray  and 
thin.  However,  the  albumin  ring  may  be  completely  covered  by  the 
latter.  The  necessary  modification  is  the  removal  of  the  thymol  by 
extraction  with  an  equal  volume  of  petroleum  ether.  On  the  other  hand, 
ether  will  not  extract  the  thymol  when  it  has  been  given  internally  and 
is  excreted  through  the  kidneys,  a  point  of  some  importance. 

A  New  Method  for  Finding  Tubercle  Bacilli.— Lange  and  Nitsche 
(Deut.  vied.  Woch.,  1909,  xxxa-,  435)  have  described  a  new  method  for 
the  examination  of  sputum  for  tubercle  bacilli.     If  a  pure  culutre  of 
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tulxM-cli'  iKicilli  ill  Ji  watery  nu'ilium  he  mixed  witli  u  ciilture  of  non- 
aciil  fast  l)a(illi,  llie  two  can  be  separated  almost  (|Uaiilitatively  by  the 
use  of  a  hytlroearbon,  the  tuberele  baeilh  beinj;  found  in  the  latter. 
This  fact  has  he(>n  ajjpiied  to  the  examination  of  sputum,  urine,  i)Us, 
ete.  Sputum  sliould  he  rendered  homogeneous.  The  choice  of  the 
hydrocarbon  is  of  some  njoment.  Petroleum  ether,  benzine,  li<ijroin, 
toluol,  and  xylol  have  |)roved  satisfactory.  The  best  results  are  ob- 
tained, however,  with  liirroin  of  a  boiiinif  j)oint  of  90°  to  120°  C.  It 
has  the  advanta<i;e  of  bciiio-  cheap.  The  sj)ccific  gravity  of  the  hydro- 
carbon should  not  be  too  much  below  1;  otherwise  it  rises  too  quickly 
after  shakint;.  The  advantage  of  the  low  boiling  point  is  that  the  reagent 
ipiickly  evaporates  and  does  not  interfere  with  subsequent  fixation  of 
the  preparation.  There  is  also  less  tendency  for  the  drop  to  "run" 
when  evaporation  is  rapid.  To  render  the  sputum  homogeneous  the 
authors  recommend  normal  potassium  hydrate  as  the  most  satisfactory 
reagent;  5  c.c.  of  sputum  and  50  c.c.  of  normal  potassium  hydrate  are 
well  shaken  and  allowed  to  stand  three  hours  at  a  room  temperature 
(shorter  in  incubator  at  37°);  repeated  shaking  hastens  the  solution; 
50  c.c.  of  tap  water  antl  5  c.c.  of  ligroin  are  added  and  the  whole  shaken 
vigorously,  preferably  in  a  stoppered  graduated  cylinder.  The  separa- 
tion of  the  hydrocarbon  requires  several  hours,  but  warming  the  emul- 
sion to  65  °  greatly  facilitates  this.  When  the  separation  is  complete,  the 
tubercle  bacilli  will  be  found  at  the  bottom  of  the  clear  layer  of  ligroin. 
Employing  this  technique  the  authors  have  been  able  to  find  many 
tubercle  bacilli  in  sputum  which  appeared  free  of  them  when  examined 
in  the  usual  way.  Furthermore,  in  their  preparations  there  was  a 
striking  absence  of  bacteria. 

Iron  as  a  Substitute  for  Bismuth  in  Radiography. — Taege  (Munch. 
med.  Woch.,  1909,  Ivi,  758)  confirms  the  findings  of  Lewin  that  iron 
may  be  substituted  for  bismuth  in  radiographic  work.  Two  advantages 
are  possessed  by  the  iron:  (1)  Apparently  there  is  no  danger  of 
intoxication,  as  may  happen  after  using  bismuth;  and  (2)  it  is  much 
cheaper,  costing  about  one-thirteenth  as  much  as  the  bismuth.  The 
preparation,  which  he  has  found  most  satisfactory,  is  red  oxydate  of  iron 
(German  Pharmacopoeia).  Of  this  Taege  himself  has  taken  50  grams 
without  any  perceptible  effect. 


The  "Pulsometer."— Fellner  (Deut.  med.  Woch.,  1909,  xxxv,  211) 
has  discovered  a  method  for  determining  the  rate  of  flow  of  the  blood 
in  man,  the  results  of  which  correspond  with  those  previously  determined. 
in  animal  experiments.  An  Esmarch  bandage  is  applied  to  the  arm  to 
remove  the  blood  from  the  capillaries  and  veins.  The  cuff  of  the 
sphygmomanometer  is  now  applied  to  the  arm  at  the  upper  end  of  the 
bandage.  The  pressure  is  raised  30  to  50  mm.  Hg.  above  the  systolic 
pressure  and  the  bandage  then  removed.  A  stop  watch  which  registers 
0.2  of  a  second  is  now  started  and  simultaneously  the  pressure  on  the 
sphygmomanometer  is  released.  The  arm  is  pale  and  (before  releasing 
the  pressure)  pulseless.  The  fingers  are  observed,  and  at  the  first  sign 
of  reddening  in  them  the  watch  is  stopped.  The  distance  is  measured 
and  the  time  is  read  off  on  the  watch.  About  1000  experiments  on 
healthy  and  diseased  persons  gave  a  velocity  of  200  to  400  mm.  per 
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second.     Fellner  has  devised  an  apparatus  which  he  says  is  especially 
suited  to  tliis  procedure. 


A  Skin  Reaction  in  Carcinoma  from  the  Subcutaneous  Injection  of  Human 
Red  Blood  Cells.  Mi.shkiu;  (I'roc  Sor.  K.rprr.  Biol,  and  Med.,  1909,  vi, 
91;  Jour.  Amcr.  Med.  Assoc,  1909,  lii,  KUO)  attempted  to  produce  a 
sj)ccific  hemolytic  reaction  locally  by  the  injection  of  red  blood  cells 
under  the  skin  of  a  carcinoma  j)aticnt.  He  was  led  to  these  experiments 
by  the  recent  demonstration  that  hemolysis  occurs  when  the  blood  serum 
of  a  patient  suffering  from  carcinoma  is  mixed  with  normal  human  red 
blood  cells.  The  technique  employed  was  simple.  Blood  was  obtained 
ascptically  from  normal  individuals,  preferably  children,  and  defibri- 
nated.  A  20  per  cent,  emulsion  of  the  washed  red  blood  corpuscles  was 
used,  five  minims  of  this  being  injected  subcutaneously  in  the  anterior 
surface  of  tiic  forearm.  A  "positive  reaction"  consisted  of  infiltration, 
tenderness,  and  redness  at  the  site  of  injection,  in  six  to  eighteen  hours. 
Simple  discoloration  or  the  puncture  wound  was  all  that  was  seen  in  the 
negative  cases.  Thirty-four  injections  were  given  to  20  cases  of  known 
carcinoma,  and  every  one  of  the  cases  had  a  positive  reaction ;  of  four 
cases  with  known  sarcoma;  three  gave  a  positive  reaction.  The  reac- 
tion was  negative  in  all  but  3  of  100  individuals  who  were  either  normal 
or  suffering  from  such  diseases  as  nephritis,  leukemia,  syphilis,  benign 
tumors,  tuberculosis  of  the  lungs,  bladder,  and  kidneys,  and  many 
acute  and  chronic  inflammatory  conditions.  No  reaction  was  obtained 
in  several  patients  in  whom  malignant  disease  was  suspected  but  not 
found  at  ojjeration.  An  exploratory  incision  has  confirmed  the  positive 
reaction  in  several  ]:)atients  in  whom  carcinoma  was  not  suspected. 
The  injection  of  laked  bood  caused  a  positive  reaction  in  all  patients, 
whether  suffering  from  malignant  disease  or  not.  This  seemed  to  show 
that  the  positive  reaction  in  carcinoma  from  blood  cell  injection  was  due 
to  hemolysis.  It  may  prove  that  this  is  constant  enough  to  be  a  charac- 
teristic and  easilv  recognized  aid  to  diagnosis. 
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A  Modification  of  the  Bassini  Operation,  Especially  in  Large  Hernise. — 

Caminiti  {Zeniralhl.f.  Chir.,  1909,  xxxvi,  244)  makes  an  incision  through 
the  skin  and  external  oblique  muscle,  opening  the  inguinal  canal. 
The  fibers  of  the  cremaster  are  then  separated  and  the  sac  of  the  hernia 
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exposed  aiul  isohitiMl  troiii  llu-  siirroumliiii;  tissiR's  TUv  .st-pa rated  ami, 
einptied  sac  is  tlien  li<;ati'»l  at  its  neck  ami  tlu'  stump  first  fixed  above 
or  the  operation  carried  further  toward  its  completion.  Instead  of  now 
takiiiij  up  together  in  one  bumlle,  the  cord,  the  coiinnon  tunica  vafjinalis, 
and  cremaster,  thev  are  sej)arated  from  one  another,  and  the  elements 
of  the  cord  carefully  isolated.  Temporarily  these  are  kept  to<;ethcr 
by  wrappinij  them  with  the  cremaster  in  <;au/,e.  If  the  stum))  of  the 
cord  has  not  already  been  drawn  upward  and  fixed  in  the  upper  j)art 
of  the  woimd  this  is  now  done.  The  internal  oblicjue  and  transversalis 
muscles  are  then  sutured  to  Poupart's  ligament.  The  ])eripheral  edge 
of  the  cremaster  is  removed,  so  that  only  its  compact  portion  remains. 
It  is  then  sutured  over  the  other  layers.  The  cord  structures  are  then 
spretid  out  over  this  layer.  The  external  oblique  is  sutured  over  the 
cord  and  then  the  skin.  The  cremaster  muscle  begins,  immediately 
to  functionate  and  increases  the  strength  of  the  inguinal  region.  It 
still  retains  its  undisturbed  relation  to  its  anatomical  origin  and  will 
undergo  no  alteration. 

Some  Disorders  of  the  Cerebral  Circulation  and  Their  Clinical  Mani- 
festations.— Russell  {Lancet,  1909,  i,  963  and  1031)  says  that  the  funda- 
mental factor  in  the  pathology  of  a  fainting  fit  is  a  diminution  of  the 
volume  of  blood  passing  through  the  brain.  Physiologically,  two 
important  factors  are  concerned:  (1)  Vasodilatation  in  the  splanchnic 
area;  and  (2)  cardiac  inhil)ition.  Probably  in  some  cases  only  one  of 
these  factors  is  primarily  concerned,  in  others  both  may  be  involved. 
It  is  difficult  to  judge  as  to  the  degree  and  frequency  with  which  the  heart 
may  be  affected  independent  of  the  changes  in  the  splanchnic  area. 
(Jowers  has  reported  three  cases  in  which  repeated  syncoj)al  attacks 
have  passed  into  epilepsy.  In  all  three  the  attacks  were  originally 
brought  on  by  external  influences  and  were  typically  syncopal.  After 
a  lapse  of  time  they  appeared  spontaneously  and  with  a  more  sudden 
onset,  in  fact,  they  were  undoubtedly  epileptic.  The  explanation  of 
this  change  which  suggests  itself  is  that  the  increased  suddenness  of  the 
attacks  is  due  to  increase  of  the  rapidity  with  which  the  circulatory 
changes  are  brought  about.  Gowers  believes  that  a  change  in  the  nerve 
elements  occurs  and  is  due  to  a  sudden  diminution  of  the  intracranial 
pressure  in  syncope.  He  suggests  that  the  resulting  state  of  the  nerve 
elements  from  repeated  induction  becomes  spontaneous,  constituting 
minor  epilepsy.  A  number  of  cases  have  been  reported  in  which  it  has 
been  established  beyond  question  that  arrest  of  the  heart  preceded  the 
e[)ileptiform  attacks.  Langendorff  made  observations  on  the  results 
of  stimulation  of  the  peripheral  end  of  the  vagus  in  rabbits  narcotized 
with  chloral.  Electrical  stimulation  caused  a  prolonged  stoppage  of 
the  heart  with  a  complete  epileptic  convulsion,  ten  or  fifteen  .seconds 
after  the  diastolic  pause.  Precisely  similar  convulsions  are  produced 
by  comjjression  of  the  thoracic  aorta  at  a  point  nearer  the  heart  than 
where  the  great  vessels  to  the  head  are  given  off.  The  circulatory 
failure  ofiers  the  most  reasonable  explanation  for  the  various  mani- 
f(!stations  observed  in  an  epileptic  attack.  Leonard  Hill  produced  clonic 
convulsions  in  himself  by  compression  of  one  carotid  artery.  Epileptic 
convulsions,  petit  mal,  and  infantile  convulsions  are  probably  to  be 
explained  on  the  basis  of  cerebral  anemia.     The  phenomena  of  Jack' 
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sonian  fits  dependent  on  tumor  uii<rht  be  due  to  spreading  vasoconstric- 
tion. 


Postoperative  Pulmonary  Embolism — Lenormant  (Archiv.  gen.  de 
chir.,  11)01),  ill,  221)  quotes  Selher^^,  who,  upon  postmortem  evidence, 
determined  that  half  of  the  deaths  after  aseptic  laparotomies  are  due 
to  pulmonary  lesions.  Von  Lichtcnberg  collected  statistics  on  23,600 
operations,  of  which  16,000  were  laparotomies;  and  found  that  the  pul- 
monary comjilications  reachefl  2  ])er  cent,  for  all  operations  and  5.5 
per  cent,  for  laparotomies  alone.  Ivelting  classified  these  cases  accord- 
ing to  the  path  of  the  jjuhnonary  infection,  into  the  bronchial  (aspiratory 
pneumonias),  and  infection  through  the  lymphatics  (through  the  dia- 
phragm from  operations  in  the  upper  abdomen,  especially  on  the  stom- 
ach). Von  Lichtcnberg  classified  them  into  four  groups:  pneumonias 
consecuti.e  to  narcosis;  hypostatic  pneumonias;  infectious  pneumonias; 
and  the  embolic  complications.  Lenormant  would  add  to  this  classi- 
fication a  fifth  group,  the  pneumonias  of  deglutition  which  occur  in 
consequence  of  operations  on  the  upper  digestive  and  respiratory  tracts 
and  in  patients  who  vomit  (intestinal  occlusion).  Lenormant  reports 
briefly  4  cases  of  postoperative  embolism,  occurring  in  792  different 
operations  (a  proportion  of  0.5  per  cent.).  Three  of  the  4  occurred  after 
abdominal  operations.  They  are  much  less  frequent  after  operations 
on  other  parts  of  the  body,  as  the  head,  neck,  thorax,  and  extremities. 
The  danger  of  pulmonary  embolism  from  laparotomy,  seems  to  be  greater 
the  further  the  operative  zone  is  from  the  diaphragm.  Pulmonary 
complications  are,  it  is  true,  very  frequent  after  gastric  operations,  but 
these  are  pneumonias  or  pulmonary  congestions,  and  emboli  play  in 
these  cases,  only  an  exceptional  and  insignificant  role.  Sometimes 
the  emboli  take  their  orighi  from  the  veins  of  the  operative  region,  as 
the  femoral  and  external  iliac,  especially  on  the  left  side.  Lenormant 
believes  that  the  latter  result  from  an  infection.  As  soon  as  a  thrombus 
develops  the  danger  of  an  embolus  breaking  off  and  being  carried  away 
in  the  blood  stream  is  present.  The  pulmonary  lesions  consecutive 
to  a  pulmonary  embolus  vary.  Massive  emboli  of  the  pulmonary 
trunk  kill  in  a  few  minutes,  by  syncope.  Medium  and  small  emboli 
produce  the  classic  hemorrhagic  infarcts.  Secondary  infection  of 
the  infarct  is  frequent.  Sometimes  the  infection  comes  from  the  em- 
bolus itself,  sometimes  from  the  bronchus.  Odinarily  the  infection 
remains  moderate  and  is  accompanied  by  an  embolic  pneumonia.  Ab- 
scess or  gangrene  may  also  result.  The  prognosis  is  extremely  grave. 
In  a  series  of  233  cases  collected  from  the  literature,  Lenormant  found 
106  deaths,  45.5  per  cent.  The  prognosis  is  probably  less  dangerous 
than  this  would  indicate,  since  many  of  the  milder  cases  are  overlooked. 
The  chief  therapeutic  indication  is  preventive.  Patients  with  weak 
hearts  should  receive  beforehand  proper  medical  treatment.  Ranzi 
advised  preliminary  injection  of  scopolamine-morphine,  to  reduce  the 
quantity  of  ether  necessary,  while  Witzel  employs  in  such  cases,  ether 
exclusively,  because  it  has  not  the  depressing  effect  of  chloroform  on 
the  heart.  Strict  asepsis,  careful  handling  of  the  bloodvessels,  especially 
of  the  veins,  in  the  dissection  of  large  tumors,  are  necessary.  When 
the  signs  of  pulmonary  embolism  develop,  the  usual  measures  to  stimu- 
late the  heart  and  avoid  asphyxia  should  be  adopted.     The  operation 
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of  TreiidcK'nhurt^  uj)()ii  the  piiliiioiiarv  artery  for  the  direct  extraction 
of  the  clot  can  be  justified  only  in  the  most  grave  cases  in  whieli  deatli 
is  imminent. 

Concerning  the  Healing  of  Chronic  (Tuberculous)  Empyema  by  Means 
of  Artificial  Pneumothorax. — Wk-NKENbacji  {Mit.  a.  d.  Uirnz.  dc  Med. 
II.  ('Iiir.,  I'JO'J,  xc,  S12)  says  tliat  Httle  is  to  be  expected  from  the  internal 
treatment  of  tuberculous  empyema.  The  Estlander,  Sciiede,  and 
Delorme  methods  of  treatment  are  always  desperate,  and  when  successful 
always  leave  tiie  jxitieut  a  cri|)plc,  usually  an  invalid.  In  a  few  cases 
Wenkenbach  emj)loyed  a  metliod  whicli  he  re<2,ards  as  simple  and  safe. 
In  the  first  case  several  asi)irations  of  the  pus  had  been  done,  and  during 
the  last  one  the  patient  comjjlained  of  oppression  and  pain  in  the  chest, 
so  that  the  aspiration  was  terminated.  Through  the  stopcock  and 
rubber  tubing  attached  to  the  trochar,  air  was  permitted  to  enter  the 
chest,  and  then  the  stopcock  was  closed.  The  patient  breathed  more 
freely  and  the  oppression  and  pain  were  relieved.  Ten  days  later  the 
aspiration  of  pus  and  the  admission  of  air  were  repeated.  Similar 
imjjrovement  followed.  The  treatment  was  repeated,  at  first  three, 
and  later  four  and  six  weeks  aj)art,  with  complete  healing  finally.  The 
patient  still  suffered  from  tuberculosis  of  the  other  lung,  and  gradually 
grew  worse.  In  a  second  case,  also  severe,  a  cure  was  obtained.  This 
treatment  can  be  carried  out  by  every  general  practitioner.  No  com- 
plicated apparatus  is  necessary.  It  is  not  necessary  to  introduce  oxygen. 
Air  is  enough.  The  extraction  of  the  often  very  voluminous  exudate 
greatly  relieves  the  patient.  By  the  introduction  of  air  the  wdiole  exu- 
date can  be  removed  entirely  without  danger.  The  general  condition 
of  the  patient  improves  immediately,  and  the  quality  of  the  exudate  is 
favorably  changed.  The  lungs  gradually  approach  the  chest  wall, 
so  that  the  strong  traction  on  it  is  avoided.  The  condition  of  the  dis- 
eased side  of  the  thorax  can  subsequently  be  improved  by  mechanical 
treatment.  After  a  few  months  the  patient  can  recover  in  great  part 
or  completely  his  ability  to  work. 

Concerning  Suture  of  Stab  Wounds  of  the  Lung. — Stuckey  {Archiv 
f.  klin.  Cliir.,  1909,  Ixxxviii,  7G7)  says  that  in  recent  years  most  surgeons 
have  contended  for  radical  procedures  in  stab  wounds  of  the  lungs. 
Their  chief  reasons  for  this  treatment  were  to  be  found  in  the  loss  of 
blood,  increasing  pneumothorax,  and  progressive  subcutaneous  emphy- 
sema. In  earlier  times  the  fear  of  a  general  pneumothorax  led  surgeons 
to  assmue  a  waiting  position.  Stuckey  will  follow  the  expectant  line 
of  treatment  if  thirteen  hours  have  passed  since  the  wound  was  received, 
unless  anemia  or  a  tense  pneumothorax  is  present,  when  a  radical  opera- 
tion will  be  necessary.  When  a  stab  wound  is  found  to  lead  into  the 
pleural  cavity,  the  edges  of  the  pleural  wound  should  be  drawn  aside 
with  sharp  hooks,  in  order  that  one  may  obtain  a  view  of  the  cavity  of 
the  {)leura,  and  to  learn  whether  or  not  there  is  any  blood  in  it.  If 
little  or  no  blood  is  found,  the  object  has  been  attained.  The  edgesof 
the  wound  in  the  pleura  and  muscles  should  be  closed  with  a  few  silk 
sutures.  With  an  hermetically  closed  pleura,  the  pneumothorax  will  be 
more  quickly  absorbed.  If  there  is  discovered  in  the  pleural  cavity 
a  considerable  amount  of  blood,  or  there  is  suspected  a  wound  of  the 
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heart  or  diaphragm,  a  rib  resection  is  necessary.  Recent  stab  wounds 
in  themselves  call  for  operative  intervention.  Wounds  of  the  lung 
should  be  closed  by  suture,  and  the  suture  should  include  the  floor  of  the 
wound  and  not  be  too  tightly  tied.  When  the  suture  cannot  be  intro- 
duced and  caught  in  the  tissues,  the  wound  should  be  packed  with 
gauze  and  the  edges  of  the  wound  sutured  to  the  margins  of  the  pleural 
opening,  so  that  it  may  heal  by  granulation.  The  pleural  cavity  is  to 
be  completely  closed  by  the  suture,  so  that  the  resulting  pneumothorax 
shall  not  "ive  war. 


A  Contribution  to  the  Surgical  Treatment  of  Cancer  of  the  Lip. — Steiner 
{Dcut.  Zcit.  f.  kliii.  Chir.,  VM),  xcvii,  243)  says  that  cancer  of  the  lip 
is  ten  times  more  frequent  in  males  than  in  females.  Cancer  of  the  lower 
lip  is  twelve  times  more  frequent  than  of  the  upper  lip.  On  the  lower 
lip  there  is  a  ])redilection  of  the  cancer  to  attack  either  the  right  or  the 
left  half,  while  in  the  upper  lip  it  is  generally  found  in  the  middle. 
Among  farmers  and,  more  particularly,  smokers,  cancer  of  the  lip  is 
especially  frequent.  It  occurs  most  frequently  between  the  ages  of 
fifty-five  and  sixty  years.  Preceding  inflammation,  psoriasis,  leuko- 
plakia, and  scars  are  exciting  causes  of  their  development.  84  per  cent, 
of  the  recurrent  and  71.7  per  cent,  of  the  non-recurrent  cases  were 
admitted  within  a  year  of  the  stated  appearance  of  the  growth;  55  per 
cent,  of  the  primary  cancers  were  admitted  within  the  first  year;  in  76 
per  cent,  the  cancer  had  already  ulcerated,  and  in  67  per  cent,  a  regional 
gland  infiltration  was  present;  70.7  per  cent,  of  the  cases  operated  on 
for  primary  cancer  were  free  of  recurrence  more  than  three  years  after 
operation,  and  69.6  per  cent,  after  more  than  five  years.  In  two-thirds  of 
the  recurrent  cases  death  occurred  in  the  first  year;  10  per  cent,  of 
the  cases  operated  on  for  recurrence  remained  free  of  recurrence  more 
than  three  years.  Tlu"ee-fourths  of  the  cases  operated  on  for  recurrence 
died  in  the  first  year. 

The  Treatment  of  Acute  Inflammations  with  Bier's  Passive  Hypetemia,. — 

LossEX  {Deut.  Zcit.  f.  Chir.,  1909,  xcvii,  259)  says  that  Bier's  passive 
hj'peremia  is  a  valuable  physical  aid  in  the  treatment  of  tuberculous, 
gonorrhceal,  and  acute  suppurative  inflammations.  It  is  indicated, 
and  without  incision,  in  pure  fungus,  without  inclination  to  softening, 
in  all  gonorrhceal  inflammations,  and  in  all  beginning  acute  inflamma- 
tion. It  is  further  indicated  in  acute  inflammations,  however,  only 
when  there  results  a  relief  of  inflammatory  pressure  from  an  incision  or 
a  fistula,  and  when  for  a  cosmetic  or  functional  purpose  a  large  incision 
is  to  be  avoided.  It  is  still  further  indicated  in  those  cases  in  whichJ 
in  spite  of  a  wide  incision,  the  granulating  wound  in  unhealthy  and  the! 
sepsis  has  not  diminished.  Passive  hyperemia  is  particularly  eft'ective  inj 
suppurative  periproctitis,  para-urethral  abscesses,  furuncles  and  car- 
buncles of  the  head  and  neck,  suppuration  of  the  joints  and  tendon 
sheaths,  phlegmonous  bursitis  with  fistulae,  biliary  fistulfe,  mastitis, 
softened  axillary  bubo,  and  especially  in  inflammations  Avith  advanced 
softening.  It  is  not  effective  in  infiltrated  and  fibrous  inflammatory 
tissue  (as  in  many  streptococcic  phlegmons),  in  glands  without  com- 
plete softening,  lymphadenitis  and  lymphangitis,  in  many  cases  of 
bone  infection,   erysipelas,  and   diabetic  phlegmons.     This   treatment 
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calls  for  close  attention  in  order  that  the  presence  of  retention  of  pus 
may  l)e  recognized  promptly,  that  excessive  CLMJema  may  be  reduced 
l)y  other  physical  methods,  and  l)cginning  adhesions  retarded. 

Inguinal  Hernia  of  the  Uterus. — Parker  (Brit.  Med  Jovr.,  1909, 
i,  947)  reports  the  case  of  a  woman,  aged  forty-seven  years,  on  whom 
he  dill  a  ilouhle  herniotomy.  During  a  fortniglit  previous  to  oj)eration, 
symptoms  of  intestinal  ohstruction  had  occurreil,  lasting  three  days. 
The  right  hernia,  which  alone  had  been  troul)lesome,  was  found  at  opera- 
tion to  contain  an  ovary,  Falloj)ian  tube,  broatl  ligament,  antl  small, 
elongated  uterus,  all  enclosetl  in  a  peritoneal  sac.  There  was  no  means 
of  reducing  the  contents,  which  were  accordingly  removed.  In  doing 
this  a  careful  search  was  made  for  a  portion  or  trace  of  the  vagina, 
but  none  was  found  either  then  or  after  dissection  of  the  specimen. 
But  the  finger  was  passed  into  the  vagina  at  this  stage  of  the  operation, 
without  obstacle  and  without  any  discovery  of  note.  Both  wounds 
were  then  closed,  and  they  healed  by  first  intention.  Much  pain  and 
inability  to  pass  wintl,  with  slight  but  increasing  distention,  followed 
the  oj)eration.  On  the  fifth  day  a  median  abdominal  section  was 
performed.  Attached  to  and  blocking  tlie  sigmoid  flexure  was  foimd 
a  hard  lump  which  was  taken  for  a  small  carcinoma.  A  loof)  of  bowel 
with  the  lump  superficial  was  sewn  closely  to  the  peritoneum,  and  its 
contiguous  sides  attached  to  each  other  in  the  middle  of  the  opening. 
An  artificial  anus  was  then  made.  A  careful  search  was  made  in  the 
pelvis  for  the  left  ovary  and  appendages,  and  for  the  left  half  of  the 
supposed  uterus  bicornis,  but  nothing  whatever  could  be  found  of  such 
parts.  On  attempting  a  vaginal  examination  the  finger  could  now  be 
passed  no  more  than  an  inch  or  so,  the  vagina  being  tightly  closed  beyond 
this  point.  The  symptoms  of  bowel  obstruction  disappeared,  but  the 
severe  pain  continued,  requiring  the  use  of  morphine  hypodermically. 
Exactly  two  months  after  the  colostomy  was  performed  a  third  opera- 
tion was  undertaken,  with  the  view  of  removing  the  growth  on  the  colon, 
which  had  receded  into  the  wound.  After  clearing  out  the  rectum  by 
enemas  from  the  fistula  and  rectum,  the  finger  which  passed  in  both 
directions  from  the  fistula  revealed  no  tumor.  A  clamp  was  applied 
to  the  spur  and  was  gradually  cut  through  in  a  little  over  a  week,  when 
feces  were  fcnmd  to  be  passing  the  anus,  though  most  passed  by  the 
fistula.  A  fourth  operation  was  done  to  close  the  fistula.  This  did 
not  succeed,  but  later  the  fistula  gradually  closed  and  the  patient  be- 
came perfectly  well. 


Tetanus  Occurring  after  Surgical  Operations. — Richardson  (Brif. 
Med.  Jour.,  1909,  i,  948)  reports  two  cases  in  which  the  symptoms  of 
tetanus  developed  after  operation,  one  for  gallstones,  the  other  for  a 
strangulated,  inguinal,  omental  hernia.  Both  patients  died.  Kichard- 
son  collected  notes  of  21  cases  in  which  tetanus  followed  operation. 
J'wenty  of  the  cases  have  occurred  within  the  past  three  and  one-half 
years,  and  one  as  long  ago  as  1884.  Plamilton  has  pointed  out  that  there 
is  a  group  of  diseases  among  sheep,  the  sym])toms  of  which  are  closely 
allied  to  tetanus  and  the  bacillus  of  which  cannot  be  distinguished  from 
that  of  tetanus.  These  diseases  are  endemic  in  certain  parts  of  the 
British  Isles.     The  21  cases  have  occurred  only  in  those  districts  in 
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which  the  tetanic  grouj)  of  sheep  diseases  is  endemic.  More  than  90 
per  cent,  of  the  cases  of  jjostoperative  tetanus  followed  operations  in 
which  the  peritoneal  cavity  had  been  opened.  Richardson  suggests 
that  the  disease  which  we  call  postoperative  tetanus  is  not  tetanus  at 
all,  but  one  of  the  sheep  diseases;  that  it  is  not  introduced  by  the  catgut; 
that  the  patient  is  at  the  time  of  the  operation  the  host  of  the  bacillus; 
and  that  we  must  look  upon  these  as  cases  of  idiopathic  tetanus,  accept- 
ing Hamilton's  suggestion  that  idiopathic  tetanus  is  not  true  tetanus 
as  we  understand  the  term.  The  most  important  point  is  to  determine 
whether  the  infection,  whatever  it  may  be,  is  conveyed  by  the  catgut. 
Richardson  hopes  that  the  catgut  may  be  acquitted. 

Concerning  Excrescences  of  Fatty  Synovial  Fringes  in  the  Knee-joint. — 

Ra.m.m.stei>t  {Arcliiv  f.  hlin.  Cliir.,  1!)()9,  Ixxxix,  173)  says  that  no 
joint  in  the  body  is  subject  to  so  many  injurious  influences  as  the  knee. 
While  much  attention  has  been  given  in  the  literature,  recently,  to  many 
of  these  conditions,  relatively  little  has  been  given  to  the  inflammatory 
overgrowth  of  the  fatty  masses  and  fringes  in  the  joint.  Hoft'a,  who 
first  called  attention  to  them,  on  opening  a  joint  for  a  supposed  injury 
to  the  semilunar  cartilages,  found  this  condition,  and  upon  excising 
the  fringes  a  cure  followed.  They  spring  from  the  ligamenta  alaria 
and  mucosa,  increase  in  size  from  inflammatory  hyperplasia,  and  because 
of  their  increased  size  become  caught  between  the  ends  of  the  bone, 
producing  severe  symptoms.  The  causative  synovitis  may  be  due  to 
trauma  or  disease.  The  catching  of  the  fringes  between  the  ends  of  the 
bones  may  be  confused  with  a  dislocation  of  a  semilunar  cartilage,  a  free 
joint  body,  or  a  tearing  of  a  crucial  ligament.  In  the  latter  group  of 
conditions  the  severe  symptoms  are  followed  by  synovitis  and  effusion  into 
the  joint.  In  the  case  of  catching  of  the  fatty  fringes,  almost  always 
a  chronic  swelling  of  the  joint,  and  especially  of  the  fatty  masses  at  the 
sides  of  the  ligamentum  patellae,  precedes  the  occurrence  of  the  severe 
symptoms.  One  should  bear  in  mind  that  isolated  lipomas  and  sarco- 
mas have  been  reported.  The  lipomas  may  be  of  various  sizes,  from 
that  of  a  hazel-nut  to  that  of  a  walnut,  and  may  give  symptoms  simulat- 
ing those  produced  by  the  catching  of  the  fringes  and  may  also  be 
preceded  by  trauma.  The  treatment  of  cases  in  wdiich  the  fringes  are 
caught  may  be  conservative  if  they  give  only  moderate  disturbance. 
In  most  cases,  improvement  and  a  gradual  return  to  the  normal  follows 
the  use  of  massage,  heat  in  the  form  of  sand  baths  or  hot  air,  elastic 
compression  by  bandages,  and  guarded  use  of  the  joint  with  apparatus. 
Patience  is  especially  necessary.  Operation  is  justified  in  the  more 
severe  cases  with  limitation  of  movement  and  severe  pain  associated 
with  locking  of  the  joint.  The  joint  should  be  opened  freely  by  a 
curved  incision  at  the  outer  or  inner  side  over  the  prominence.  The 
hypertrophic  masses  are  then  seized  with  forceps  and  excised  with 
suitable  scissors.  The  hemorrhage  is  slight  and  can  usually  be  stopped 
by  a  gauze  pad,  which  may  be  left  in  position  until  the  capsule  wound 
is  about  to  be  closed.  Drainage  is  not  necessary.  If  an  effusion  of 
bloody  serum  should  form,  this  may  be  removed  by  puncture  on  the 
first  change  of  the  dressing.  In  from  twelve  to  fourteen  days  after  j 
the  healing  of  the  wound,  massage,  hot  air,  movements  of  the  joint,  and  i 
compression  bandages  should  be  employed. 
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UNDER  THE   CHARGE   OF 

SAMUEL  W.  LAMBERT,  M.D., 

PROFESSOR     Of     APPLIED    THERAPEUTICS     IN     THE     COLLEGE     OF    PHYSICIANS     AND    SURGEONS, 
COLUMBIA  UNIVERSITY,  NEW  YORK. 


The  Therapy  of  Diabetes  Mellitus. — Falta  (Archiv.  hit.  Med.,  1909, 
ii,  159)  calls  attention  to  the  fact  that  human  diabetes  mellitus  is  a 
highly  complicated  disease  often  of  widely  different  etiology.  He  thinks 
that  the  diabetic  disturbance  of  metabolism  may  be  broadly  defined 
as  a  lack  of  equilibrium  between  carbohydrate  mobilization  and  carbo- 
hydrate metabolism,  arising  from  deficiency  of  the  pancreas  or  from 
overactivity  of  the  chromaffin  system,  or  from  both  causes  together. 
Accordingly,  a  causal  therapy  is  out  of  the  question.  Attempts  have 
been  made  to  increase  the  efficiency  of  carbohydrate  metabolism  by 
increasing  or  supplying  the  internal  secretion  of  the  pancreas,  but  as 
yet  Falta  says  that  the  results  are  unsatisfactory  and  impracticable. 
A  diminution  of  the  excessive  carbohydrate  mobilization  might  be 
brought  about  by  checking  the  activity  of  the  nervous  system.  Falta 
thinks  that  some  of  the  favorable  results  obtained  by  the  use  of  sedatives 
may  be  thus  explained.  The  theoretical  principle  of  dietetic  therapy 
is  to  diminish  the  demands  upon  the  diseased  organ  or  organs  and  give 
them  thereby  the  opportunity  of  recovering. 

Falta  first  considers  a  small  group  of  cases  which  manifest  a  marked 
disease  of  the  pancreas.  In  these  cases  protein  and  fat  are  imperfectly 
absorbed,  as  evidenced  by  their  presence  in  increased  amounts  in  the 
stools,  and  in  addition  carbohydrates  are  excreted,  as  evidenced  by  the 
glycosuria.  It  is  essential,  Falta  says,  to  replace  the  pancreatic  secre- 
tion in  the  treatment  of  these  cases.  For  this  purpose  the  most  useful 
preparation  is  the  pancreatin  of  the  Rhenania  factory  in  doses  of  10 
grams  daily.  Alkalies  must  be  used  in  conjunction  with  the  pan- 
creatin. Von  Xoorden  prefers  the  use  of  calcium  carbonate,  which  is 
less  readily  absorbed  from  the  stomach  than  sodium  bicarbonate,  for 
this  purpose.  Emulsified  fat  (as  milk  or  the  fat  of  egg  yolk)  is  much 
better  utilized  by  these  patients  than  other  fat  preparations. 

Falta  points  out  that  the  measures  by  which  glycosuria  may  be 
diminished  may  have  to  be  considerably  modified  in  some  of  the  acute 
and  chronic  infectious  processes,  which  frequently  complicate  diabetes. 
Thus,  for  instance,  a  strict  diabetic  regimen  may  be  harmful  in  a  com- 
plicating pulmonary  tuberculosis.  However,  in  the  milder  forms  of  j)ul- 
monary  tuberculosis  complicating  diabetes,  Falta  has  noted  an  improve- 
ment with  the  disappearance  of  glycosuria  after  appropriate  dietetic 
treatment.  He  maintains  that  each  individual  case  has  its  own  peculiar 
characteristics,  and  therefore  the  glycosuria  must  be  combated  only  after 
a  careful  preliminary  estimate  of  the  character  and  intensity  of  the  dis- 
ease. He  makes  use  of  a  test  diet  over  a  period  of  three  days.  This  test 
diet  consists  of  2.50  grams  of  meat,  150  grams  of  butter,  4  eggs,  300  grams 
of  vegetables  with  a  low  carbohydrate  value,  tea,  coffee,  bouillon,  about 
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4  deciliters  of  lijjht  white  wine,  and  75  grams  of  white  bread  divided  into 
three  ec|ual  |)()rtion.s.  This  diet  contains,  approximately,  16  grams  of 
nitrogen,  50  grains  of  carbohydrates,  and  about  2400  calories.  On  this 
diet  a  certain  number  of  cases  will  ]>reserve  a  so-called  positive  carbo- 
hydrate balance;  that  is,  they  will  excrete  a  less  amount  of  sugar  than 
corresponds  to  tlieir  carl)ohydrate  intake.  Falta  gives  formulas  which 
help  to  determine  the  source  of  tiie  glycosuria  in  those  cases  in  which 
there  is  a  so-called  negative  carbohydrate  balance.  The  test  diet  also 
allows  a  rough  estimation  of  the  ketonuria.  The  age,  occupation, 
surroundings,  duration  of  the  diabetes,  and  possible  complications 
should  also  be  considered  in  order  to  arrive  at  a  conclusion  concerning 
the  severity  of  the  disease.  In  the  mild  cases,  the  elimination  of  bread 
from  the  test  diet  will  usually  make  the  patient  sugar  free.  In  severer 
cases,  in  which  the  withdrawal  of  tiie  carbohydrates  does  not  suffice,  we 
decrease  the  nitrogen  content  of  the  food  to  about  S  grams  and  increase 
the  amount  of  butter  to  al)out  200  grams.  If  this  also  proves  insufficient, 
it  is  advisable  to  introduce  one  or  two  days  of  vegetable  diet;  or,  accord- 
ing to  Naunyn,  one  day  of  fasting;  or,  according  to  von  Noorden,  an 
"oatmeal  cure."  Falta  emphasizes  the  necessity  of  a  close  watch  of 
the  ketonuria,  especially  in  the  severer  cases.  It  is  easier  to  prevent 
the  occurrence  of  a  ketonuria  than  to  suppress  an  existing  ketonuria, 
and  therefore  Falta  rightly  says  that  this  prevention  is  the  fundamental 
point  in  the  treatment.  This  is  accomplished  by  the  administration  of 
alkalies  during  the  period  of  withdrawal  of  the  carbodydrates.  The 
reaction  of  the  urine,  according  to  Falta,  affords  an  excellent  sign  of  the 
degree  of  acidosis.  If  the  urine  becomes  alkaline,  the  acids  surely  have 
been  neutralized.  If  a  marked  ketonuria  is  present,  it  is  better  to 
saturate  the  body  with  alkalies  as  quickly  as  possible,  and  when  the 
urine  has  become  alkaline  to  decrease  the  dose  gradually,  but  always  to 
keep  the  reaction  of  the  urine  slightly  alkaline.  At  this  stage  usually 
a  part  of  the  sodium  bicarbonate  is  replaced  by  sodium  citrate.  If  the 
administration  of  alkalies  is  not  sufficient  to  neutralize  a  high  degree  of 
acidosis,  it  is  necessary  to  decrease  the  fermation  of  the  ketones. 
Large  quantities  of  alcohol  decrease  slightly  the  formation  of  ketones. 
However,  the  carbohydrates  are  our  main  reliance  for  the  reduction 
of  the  formation  of  ketone  bodies.  Falta  says  that  it  is  best  to  give  a 
low  diet  containing  from  8  to  10  grams  of  nitrogen  and  not  more  than 
150  grams  of  fat,  with  the  addition  of  100  or  150  grams  of  carbohydrates 
in  the  form  of  fruit,  milk,  oatmeal,  etc.  This  naturally  produces  an 
increase  of  the  sugar  content  of  the  blood,  which  should  then  be  lowered 
by  the  interposition  of  two  or  three  "vegetable  days,"  with  50  grams  of 
carbohydrates. 

For  the  treatment  of  diabetic  coma,  Falta  advises  a  diet  consisting 
almost  exclusively  of  carbohydrates,  with  the  addition  of  50  to  100  grams 
of  levulose.  Enormous  doses  of  alkalies  are  necessary,  and  Falta 
recommends  the  intravenous  method  as  the  best  method  of  administering 
them.  He  advises  one  liter  of  a  4  per  cent,  soda  solution  for  this  purpose. 
In  the  treatment  of  those  patients  who  have  become  sugar  free  by  the 
withdrawal  of  carbohydrates,  Falta  follows  Xaunyn's  suggestion  and 
keeps  them  two  weeks  on  the  diet  by  which  they  have  become  sugar 
free.  Then  bread  is  gradually  added  to  the  limit  of  tolerance.  Finally, 
half  the  amount  tolerated  is  given  to  the  patient  and  variety  is  introduced 
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into  tlic  diet  hy  mraiis  of  fruit,  crciim,  vegetiibles,  and  various  kinds 
of  bread.  In  those  cases  in  which  it  has  been  necessary  to  rcihice  the 
amount  of  proteins,  the  nitro<;en  in  the  diet  sliould  first  be  increased  to 
12  or  14  <;rains.  When  the  patient  has  been  su(,Mr  free  for  three  or  four 
weeks,  carbohydrates  sliould  be  added.  The  kind  of  carbohydrate 
tolerated  by  the  in<n\  idual  case  may  (Hfier  wich'ly.  Levulose  and  lactose 
are  tolerated  by  some  dial)etics,  but  increase  the  orlycosuria  in  others. 

Falta  says  that  especial  care  is  necessary  for  those  cases  who  do  not 
become  sugar  free  by  the  withdrawal  of  carbohydrates  and  the  reduction 
of  protein.  Such  cases  are  at  times  rendered  sugar  free  by  the  intro- 
duction of  "hunger  days"  or  "oatmeal  cures."  Falta  believes  that  the 
"milk  cure"  only  diminishes  the  glycosuria  in  diabetic  patients,  who 
were  formerly  overnourished  and  are  insufficiently  nourished  on  a 
strict  milk  diet.  He  discusses  the  "potato  cure"  as  of  no  vahie.  He 
believes  that  the  "oatmeal  cure"  has  both  theoretical  and  practical  value. 
He  describes  the  present  method  of  giving  the  "oatmeal  cure."  After 
several  days  of  strict  diet  come  two  vegetable  days,  then  three  oatmeal 
days,  and  finally  two  vegetable  days.  After  the  vegetable  days,  strict 
diet  with  diminished  protein  is  given.  On  each  oatmeal  day  the  patient 
receives  250  to  300  grams  of  oatmeal,  prepared  with  an  e({ual  quantity 
of  butter  and  divided  into  five  portions.  Black  coffee,  wine,  or  a  little 
brandy  may  be  added  to  the  diet.  If  there  is  any  diarrhoea,  Falta 
advises  the  use  of  a  few  drops  of  tincture  of  opium.  In  all  })Ut  a  few 
cases  the  ketonuria  is  fliminished,  and  the  most  important  indication 
for  the  "oatmeal  cure,"  therefore,  is  the  combating  of  ketonuria.  In 
addition  the  patient  has  assimilated  a  considerable  amount  of  carbohy- 
flrate  without  a  corresponding  increase  in  the  hvjierglycemia. 

Falta  adds  some  general  points  in  the  therapy  of  diabetics.  He  says 
that  the  treatment  of  patients  with  ketonuria  is  only  possible  outside  of 
hospitals  if  they  are  very  intelligent.  A  course  at  one  of  the  many  spas 
is  often  of  great  assistance  in  the  treatment.  He  also  includes  carefully 
regulated  exercise  as  a  very  important  element  in  the  treatment. 


The  Treatment  of  Contraction  in  Hemiplegia. — \'ox  Criegerx  {Fort- 
schrit.  der  Med.,  1909,  i,  1)  believes  that  many  of  the  phenomena  of 
,  contractures  are  due  to  congestion  in  the  parts  affected.  The 
'  cramps  in  the  muscles  which  are  caused  by  unaccustomed  exercise 
are,  in  Criegern's  opinion,  analogous  to  some  hemiplegic  contractures. 
The  sensation  of  stiffness  in  the  arms  which  follows  rowing  is  due 
to  congestion,  and  is  relieved  if  the  exercise  is  persisted  in,  or  if  the 
blood  is  allowed  to  pass  out  of  the  limbs  by  raising  the  arms  above 
the  head.  In  applying  this  principle  to  the  conditions  found  in 
hemiplegia  a  month  or  longer  after  the  onset,  several  methods  may 
be  employed.  The  contracture  subsides  after  the  application  of  an 
Esmarch  bandage,  and  then  the  muscles  may  be  exercised.  Some- 
times it  is  found  best  to  defer  exercise  until  after  the  removal  of  the 
bandage,  which  should  always  be  done  with  the  limb  raised.  The 
arm  should  be  worn  in  a  sling  or  held  in  an  elevated  position  in  order 
to  avoid  congestion.  Criegern  has  noted  that  the  paralysis  often  is  not 
so  marked  as  it  had  been  supposed  to  l)e  before  the  congestion  had  been 
reduced,  and  relates  in  detail  the  case  of  a  man  who  had  partially  recov- 
ered from  a  hemiplegia  two  years  before.     His  right  arm   was   quite 
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powerless,  and  a  severe  degree  of  contracture  of  the  hand  had  resulted. 
After  three  months  of  treatment  by  induced  anemia  this  patient  was 
able  to  use  his  hand  in  eating  and  dressing,  and  improvement  was 
continuing  at  the  time  of  this  report.  This  method  is  not  so  easy  to 
apply  to  the  leg  as  to  the  arm  on  account  of  tlic  difficulty  in  keeping  the 
leg  raised,  and  here  an  clastic  stocking  is  advisable.  The  treatment  is 
the  reverse  of  the  hyperemic  method  and  has  yielded  excellent  results  in 
Criegern's  hands. 

Phosphorus  in  the  Treatment  of  Rickets. — The  action  of  phosphorus 
in  rickets  has  not  been  satisfactorily  studied  with  reference  to  the  calcium 
metabolism,  and  for  this  reason  Schabad  {Zeitschr.  f.  klin.  Med.,  1909, 
Ixvii,  454)  has  examined  the  calcium  metabolism  of  healthy  and  of 
rachitic  children  before,  during,  and  after  the  administration  of  phos- 
phorus. His  results  are  detailed  at  great  length,  and  lead  to  the  follow- 
ing conclusions:  (1)  In  therapeutic  doses  phosphorus  produces  no 
change  in  the  calcium  metabolism  of  healthy  chiklren,  but  it  leads  to  a 
well  marked  retention  of  calcium  in  rachitis.  (2)  The  retention  is  to 
be  attributed  to  the  increased  absoption  and  the  diminished  excretion 
of  calcium  in  the  urine  and  feces.  (3)  The  retention  of  calcium  may 
be  noted  soon  after  the  exhibition  of  phosphorus  (three  to  five  days); 
after  the  withdrawal  of  the  drug  this  retention  persists  about  two  months 
(following  its  previous  administration  for  two  and  one  half  months). 
(4)  Phosphorus  exerts  a  specific  action  on  rachitic  bones  and  raises 
their  calcium  content,  so  that  the  latter  approaches  the  normal. 


The  Treatment  of  Chronic  Asthma  and  Emphysema. — Boellke  {Med. 
Klin.,  1909,  viii,  2S3)  has  used  pyrenol  in  the  treatment  of  39  cases  of 
asthma  antl  emphysema.  He  gives  it  in  doses  of  from  3  to  4  grains  per 
day.  Pyrenol  is  a  combination  of  Siam  benzoic  acid  and  thymol  with 
synthetic  benzoic  acid  and  oxybenzoic  acid.  The  Siam  benzoic  acid 
gives  it  expectorant  properties,  which  are  enhanced  by  the  thymol. 
In  addition,  the  thymol  has  anesthetic  properties.  The  distressing 
dyspnoea  is  relieved  in  three  or  four  days,  the  cough  loses  its  hard  and 
paroxysmal  character,  and  expectoration  becomes  looser  and  easier, 
generally  on  the  second  day.  At  the  same  time  the  disturbances  of  the 
circulation  disappear.  A  number  of  the  patients  experienced  a  sense  of 
well  being  to  which  they  had  long  been  strangers.  Coincidently  the 
signs  of  bronchitis  cleared  up,  in  many  cases  entirely  so.  A  relapse 
occurred  in  one  case  only.  Boellke  did  not  observe  any  untoward  efl^ects 
upon  the  heart,  kidney,  or  gastro-intestinal  tract  in  the  use  of  p^Tenol.  He 
observed  no  cumulative  action  and  no  diminution  of  the  effect  of  the  drug 
after  long-continued  use.  Heart,  kidney,  and  bronchial  complications 
are  no  contra-indications  for  the  use  of  pyrenol.  Boellke  states  that 
patients  who  had  formerly  been  treated  with  atropin  or  potassium 
iodide  thought  that  pyrenol  gave  them  the  greatest  relief. 
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PEDIATRICS. 


UNDER   THE    CHARGE    OF 

LOUIS  STARR,  M.D.,  and  THOMPSON  S.  WESTCOIT,  M.D. 

OF    PHILADELPHIA. 


An  Epidemic  of  Cerebrospinal  Meningitis  in  Paris;  Efficacy  of  Anti- 
mening^tic  Serum. — In  ojipositiuii  tu  the  usual  belief  that  there  is  very 
Httle  eerel)rt)sijinal  nienini;itis  in  Paris,  Neiter  (Bull,  de  I'acad. 
de  med.  de  Paris,  1909,  Ixi,  300)  rcj)()rts  a  small  epidemic.  Pie,  himself, 
has  seen  and  treated  22  eases  within  the  short  space  of  three  months, 
most  of  them  in  children  and  infants.  Many  of  the  patients  lived  within 
a  small  circle;  and  (i  of  the  children  attended  one  school.  Several  of 
the  children  died  within  a  few  days  and  the  diagnosis  could  only  be 
made  postmortem  through  lumbar  puncture,  the  serum  being  turbid 
and  containing  the  diplococcus  of  Weichselbaum.  The  symptoms 
varied  greatly  in  the  dilierent  cases,  but  the  lumbar  puncture  made  the 
diagnosis  a  certainty  in  each  instance.  Macroscopically,  the  fluid  in 
all  was  turbid;  microscopically,  lymphocytosis  existed  and  the  Weich- 
selbaum organism  was  found  to  be  present.  Netter  emphasizes  the 
importance  of  isolation  until  the  nasal  and  pharyngeal  mucus  is  free  of 
organisms  known  to  bear  an  etiological  relation  to  the  disease.  He 
appreciates  the  difficulty,  but  feels  that  this  is  one  of  the  most  important 
problems  in  combating  the  disease.  Fifteen  of  his  patients  were  treated 
with  antimeningitie  serum,  and  but  3  of  these  died;  these  deaths  occurred, 
respectively,  in  one  patient  with  old  otitis  media  and  phlebitis  of  the 
ophthalmic  vein,  in  another  with  bronchopneumonia  and  enteritis, 
and  in  a  third  who  was  not  treated  until  moribund.  The  technique 
of  the  treatment,  the  changes  in  the  symptoms,  and  the  modifications 
in  the  cerebrospinal  fluid  are  described  minutely.  The  latter  changes 
form  a  perfect  control  to  the  employment  of  the  serum.  He  injects 
the  serum  into  the  spinal  canal,  using  doses  varying  from  20  to  30  c.c. 
in  children,  and  repeating  the  injections  daily  for  three  to  four  days. 
He  is  very  enthusiastic  about  the  results  achieved. 


Congenital  Imperforation  of  the  (Esophagus. — P.  Gibert  and  J. 
LeMee  {Bull,  et  mem.  de  la  .s-oc.  anat.  de  Paris,  1909,  Ixxxiv,  94)  report 
a  case  of  congenital  imperforation  of  the  cjesophagus  in  a  child  aged  seven 
days.  Within  a  few  moments  after  nursing  the  child  regurgitated 
all  the  milk  spontaneously.  This  regurgitation  was  always  accom- 
panied by  marked  cyanosis.  Having  seen  5  cases  of  congenital  imper- 
foration of  the  oesophagus  within  fifteen  mouths,  this  condition  was 
at  once  considered,  and  local  examination  revealed  this  to  be  the  true 
state  of  affairs.  The  soft  catheter  could  not  be  pushed  beyond  12  cm. 
from  the  buccal  orifice.  A  tracheo-oesophageal  fistula  was  suspected 
because  of  the  marked  cyanosis  after  nursing  and  at  other  periods, 
when  saliva  would  be  vomited  up.  This  condition  was  verified  at  the 
autopsy,  the  upper  third  of  the  oesophagus  being  represented  by  a 
pharyngeo-oesophageal   cul-de-sac,    the   lower   two-thirds   by   a   canal 
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extending  from  the  stomach  to  the  trachea,  opening  into  it  at  its  posterior 
surface  3  nun.  above  its  l:)ifurcation  and  there  separated  from  it  by  a 
valve. 


Grave  Intestinal  Hemorrhage  in  the  Newborn. — Guerin-Valmale 
(Bull,  de  la  soc.  (Vohst.  dc  Paris,  1909,  xii,  97)  reports  the  following 
case:  A  little  girl,  born  without  difficulty  of  healthy  parents,  was  ex- 
posed to  considerable  cold  air  shortly  after  her  birth.  She  sneezed 
and  cried  a  great  deal  from  her  birth  on.  She  vomited  after  every  nurs- 
ing, but  took  the  br(;ast  well  during  the  first  forty-eight  hours;  by  that 
time  she  was  so  weak  that  she  could  hardly  cry  or  nurse.  On  the  third 
day  a  hemorrhagic  eruption  appeared  in  different  parts  of  her  body, 
especially,  however,  over  the  buttocks.  The  child  became  very  anemic, 
and  was  constantly  in  i)artial  stupor.  The  stools,  which,  until  now, 
consisted  of  meconium,  contained  considerable  blood,  and  several  times 
during  the  next  few  days  seemed  to  be  composed  of  pure  blood.  Chloride 
of  calcium  was  given  with  the  mother's  milk  from  a  spoon,  and  adrenalin 
was  ordered  by  lavage.  This  condition  continued  for  a  week,  some 
blood  also  being  discharged  by  the  vagina.  Recovery  finally,  however, 
was  complete,  and  a  month  later  the  child  bore  no  further  traces  of  the 
hemorrhages.  Discussing  the  cause,  Guerin-Valmale  excludes  prenatal 
infection,  as  the  mother  was  perfectly  well  during  the  entire  pregnancy; 
postnatal  infection,  as  no  signs  of  any  such  existed,  even  the  umbilical 
cord  falling  off  without  any  trouble;  syphilis,  there  being  no  history  of 
any.  He  considers  the  case  to  be  one  of  hereditary  tendency  to  hemo- 
philia, the  maternal  side  being  remarkably  nervous,  the  paternal  side 
containing  several  individuals  with  a  tendency  to  epistaxis  and  other 
bleeding.  The  chilling  immediately  after  birth  is  considered  the  exciting 
cause. 


The  Antitoxic  Properties  of  Gastric  Juice  and  its  Importance  in  Infant 
Feeding  and  Immunity. — Several  years  ago  A.  Schultz  published  the 
results  of  certain  researches,  which  showed  him  that  the  gastric  juice 
of  the  newborn  and  nursing  infants  destroys  the  diphtheria  toxin; 
this  property  he  found  to  pertain  to  all  stomachs  functionating  normally 
and  not  to  present  any  individual  variations,  which  would  depend  on  age, 
or  the  mode  and  state  of  nutrition  of  the  child.  This  was  found  to  be 
due  to  an  organic  substance,  some  importance  also  being  attributed 
to  the  degree  of  acidity  of  the  solution.  New  studies  along  the  same 
line  performed  by  him  {Zeit.  f.  Hyg.,  1909,  Ixi,  115)  produced  the 
following  results  and  conclusions:  (1)  The  diphtheria  toxin  is  destroyed 
by  a  solution  of  hydrochloric  acid,  the  amount  of  free  acid  of  which 
corresponds  to  the  gastric  juice  of  a  nursing  infant.  (2)  The  action 
in  vitro  appears  after  a  certain  reaction  time  (more  than  fifteen  minutes). 
(3)  In  vivo  the  free  hydrochloric  acid  continues  to  act  subcutaneously 
on  the  poison,  if  the  inoculation  is  performed  immediately  after  they  are 
mixed.  (4)  Hydrochloric  acid  fixed  by  egg  albumin  is  without  influ- 
ence on  the  diphtheria  poison,  but  when  fixed  with  peptone  it  destroys 
the  toxin.  (5)  Hydrochloric  acid  loses  its  activity  when  added  to  cow's 
milk  and  cooked  human  milk,  but  when  combined  with  ordinary  mother's 
milk  the  diphtheria  toxin  is  destroyed  by  the  mixture.  (6)  Combined 
hydrochloric  acid  is  weaker  in  its  action  on  diphtheria  poison  than  is 
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free  hydrochloric  acid.  (7)  The  reaction  appeared  as  (|uickly  in  most 
of  the  exj)eriinents,  whether  combined  or  free  liydrocliloric  acid  was 
employed,  as  long  as  e(|ual  (|uantities  of  the  solution  were  used.  If 
the  amount  of  free  hydrochloric  acid  was  smaller,  the  appearance  of 
the  reaction  was  correspondingly  slower.  (8)  The  amount  of  the  anti- 
toxic power  of  both  free  and  combined  acids  equals  their  antiseptic 
properties.  (9)  The  concentration  of  the  j)ej)sin  soluticjn  employed  is 
forty  times  stronger  than  the  j)epsin  strength  of  the  gastric  juice  of 
the  nursling;  it  destroys  tiie  diphtheria  toxin  as  (|uickly  as  does  the  hydro- 
chloric acid  solution,  and  no  free  hydrochloric  acid  need  be  present  in 
the  pejxsin  solution.  (10)  The  destruction  is  complete  after  one 
minute,  the  reaction  beginning  immediately.  (11)  The  acid  pepsin 
solution  quickens  the  results  readied  with  combined  liydrocliloric 
acid ;  it  increases  the  digesting  power  so  much  that  the  destroying  power 
of  the  pepsin  solution  containing  combined  hydrochloric  acid  is  almost 
equal  to  tiiat  of  free  hydrochloric  acid.  (12)  The  alkaline  pepsin 
solution  is  without  power.  (13)  Rennet  does  not  act  on  the  diphtheria 
poison;  lactic  acid  destroys  it.  Hydrochloric  acid  combine<J  with 
mother's  milk  possesses  an  antiseptic  power  equal  to  that  of  free  hydro- 
chloric acid.  In  the  case  of  breast-fed  children  the  disinfection  of  the 
stomach  occurs  therefore  not  only  toward  the  end  of  the  digestive  period, 
but  also  to  some  degree  during  it.  This  is  of  especial  importance  in 
the  cases  of  children,  who,  while  being  artificially  fed,  are  seized  with 
intoxications  and  infections  associated  with  gastro-intestinal  symptoms, 
and  explains  why  such  children  recover  much  more  quickly  from  such 
diseases  when  their  nourishment  is  changed  to  mother's  milk. 

Ovarian  Cysts  in  Childhood. — Cheney  (Pediatrics,  1909,  xxi,  No.  3) 
reports  a  case  of  ovarian  cyst  in  a  girl,  aged  sixteen  }ears,  who  had 
been  previously  healthy.  ]Menstruation  liarl  been  regular  and  normal 
for  two  years.  She  had  noticed  a  growth  in  the  abdomen  for  about  two 
months,  had  no  fever  and  few  sjinptoms  except  discomfort  and  occa- 
sional pain.  A  large  tumor  was  found  occupying  the  entire  left  half  of 
the  abdomen  and  extending  down  into  the  pelvis,  its  upper  border  not 
connected  with  the  spleen.  The  outline  was  regular  and  felt  solid  or 
semisolid.  It  partly  filled  the  pelvis  and  had  pushed  a  normal  uterus 
downward  and  backward.  Examination  of  the  blood  yielded  negative 
results.  On  operation  a  papillary  cystadenoma  of  the  left  ovary, 
weighing  nine  and  one-half  pounds,  was  removed.  Cheney  states  that 
ovarian  tumors  are  not  micommon  in  childhood,  being  more  frequent 
as  puberty  approaches.  They  are  cystic  or  solid,  and  include  sarcoma, 
carcinoma,  and  dermoid  cyst.  Of  all  classes  multilocular  cysts,  or 
cystadenoma,  are  the  most  common.  He  refers  to  Howard  Kelly's 
collection  of  126  cases  of  ovarian  tumors  in  children.  Of  this  number 
number,  55  were  cysts,  47  dermoids,  and  24  solid  tumors.  The  youngest 
patient  reported  was  an  infant,  aged  four  months,  the  next  were  three 
years  and  four  years  respectively.  In  diagnosis  ovarian  cysts  must  be 
differentiated  from  dermoids  and  sarcomas  of  the  ovary;  from  peri- 
tonitis with  encapsulated  effusion;  from  malignant  and  cystic  disease  of 
tlic  kidney;  and  from  retroperitoneal  affections. 
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Convulsions  in  the  Newborn, — Esch  (Archiv  f.  Gyndk.,  1909,  Ixxxviii, 
Heft  1)  reviews  the  literature  of  this  subject,  in  which  the  mortality 
of  convulsions  in  the  newborn  varies  from  25  to  100  per  cent.  The 
frequency  of  this  complication  is  reported  as  from  0.13  per  cent, 
to  2.69  per  cent.  The  cause  of  the  convulsions  is  most  frequently 
umbilical  infection,  then  oedema  and  asphyxia,  then  syphilis,  and  heredi- 
tary eclampsia.  Among  the  illustrative  cases  reported  is  one  by  Stockel, 
of  a  female  child  delivered  spontaneously  after  normal  labor.  For  the 
first  day  after  birth  the  child  was  restless,  cried  frequently,  and  showed 
in  the  face  great  pallor.  In  the  morning  of  the  second  day  it  vomited, 
and  the  greater  fontanelle  was  protuberant.  Spasms  of  the  limbs, 
fingers,  and  toes,  with  stiffness  of  the  back,  developed,  and  pressure 
upon  the  internal  surface  of  the  arm  produced  spasmodic  closure  of 
tlie  fist.  On  the  evening  of  this  day  the  child  suddenly  became  deeply 
cyanosed,  and  tonic  convulsions  developed  throughout  the  muscular 
system.  On  the  third  day  the  convulsions  ceased,  but  there  was  in- 
creased muscular  irritability  in  the  arms  and  legs  and  the  muscles  of 
the  back.  On  the  fourth  day  the  symptoms  were  less  pronounced,  and 
the  child  ultimately  recovered.  No  signs  or  history  of  syphilis  could  be 
detected.  The  case  was  diagnosticated  as  cerebral  irritation  occasioned 
by  bleeding  above  the  tentorium  without  special  localization  of  the 
lesion.  As  the  hemorrhage  gradually  ceased,  and  was  not  profuse, 
the  child  recovered.  Auto-intoxication  of  intestinal  origin,  may  also 
produce  convulsions,  as  illustrated  by  the  following  case:  The  birth 
of  the  child  was  spontaneous,  and  the  mother  apparently  healthy. 
The  child  cried  and  vomited  excessively  during  the  second  day  of  its 
life.  There  was  increased  muscular  and  nervous  tension  of  the  extrem- 
ities and  back.  Meconium  was  discharged  freely.  On  the  next  day 
the  bowel  movement  was  yellowish  in  color,  vomiting  continued,  and 
the  hypertonic  condition  of  the  muscles  was  more  pronounced.  The 
abdomen  became  swollen,  and  on  the  day  following  fluid  could  be 
diagnosticated  in  the  abdominal  cavity.  Death  occurred  shortly  after. 
There  were  no  clonic  convulsions.  Upon  autopsy  a  thick,  yellowish 
brown  membrane  was  found  lining  the  abdomen,  composed  of  fibrin 
and  white  blood  cells.  The  abdominal  fluid  contained  intestinal  bac- 
teria, leukocytes,  and  erythrocytes.  The  intestines  were  matted  together. 
On  separating  them  a  perforation  of  the  bowel  was  found  at  the  jejunum 
and  the  borders  of  the  perforation  showed  infiltration  w^ith  small  cells. 
The  contents  of  the  bowel  escaping  into  the  peritoneal  sac  had  caused 
death.  There  was  also  lu'jjeremia  in  the  lungs  and  membranes  of  the 
brain,  with  petechial  hemorrhage  in  the  pleura,  and  hemorrhage  in  the 
uterus,  membranes,  and  stomach.  The  cause  of  the  intestinal  perfora- 
tion could  not  be  clearly  distinguished.  Esch  calls  also  attention  to 
pathological  conditions  in  the  medulla  causing  convulsions  in  the  new- 


OBSTETRICS  147 

born.  He  cites  the  ease  of  a  child  nursing  poorly  on  the  third  day, 
and  seeming  oppressed  or  stupid.  On  the  fourth  day  cyanosis  devel- 
oped with  regurgitiiiion  of  food.  S|)asnis  of  the  niuscles  of  the  extremi- 
ties and  back  ai)jH'iir(Ml,  varied  by  <li)nic  sj)asni.  The  temperature  was 
much  below  normal,  ami  tiii'  cliild  seemed  c(>llaj)scd.  'J'lie  bowels 
moved  freely.  On  the  day  following  tlicrc  was  a  free  discharge  of  mucus 
from  the  mouth  and  nose.  The  breathing  became  lal)ored  and  the 
child  died.  At  autoj)sy  no  jaundice  was  found,  the  heart  was  normal, 
the  lungs  contained  air,  and  there  was  no  pneumonia.  The  spleen  was 
enlarged  and  dark  red;  the  suprarenals  were  large  but  without  excessive 
fat,  and  with  no  hemorrhage.  The  kidneys  were  engorged  with  blood ; 
the  liver  was  filled  witii  blood,  and  large  and  yellowish  brown  in  color; 
the  stomach  and  intestines  were  normal;  there  was  no  tumor  upon  tiie 
cranium  t)r  scalp;  there  was  no  rupture  of  the  superior  longitudinal 
sinu.ses;  and  in  the  subdural  spaces  there  was  some  thickened  blood. 
The  tentorium  was  distended  and  tense.  The  cerebrum  showed  no 
hemorrhage  and  its  configuration  was  normal.  In  the  cerebellum 
there  was  pronounced  hemorrhage,  sufficient  to  alter  the  contour 
of  this  portion  of  the  brain.  The  fourth  ventricle  was  greatly  compressed, 
l)Ut  contained  no  blood.  There  was  also  pressure  upon  the  medulla 
and  pons.  The  meninges  of  the  cord  contained  fluid  blood,  but  the 
cord  itself  was  normal.  He  also  reports  the  case  of  an  infant  born  by 
version  and  extraction  l)ecause  of  prolapse  of  the  cord  and  transverse 
presentation  in  a  flat  rachitic  pelvis.  The  child  was  cyanotic  after  birth. 
After  efforts  at  resuscitation  the  child  breathed  spontaneously,  but  died 
soon  after.  Section  showed  the  occipital  bone  pressed  under  the 
parietals,  and  hemorrhage  in  the  region  of  the  cerebellum.  Esch 
also  calls  attention  to  the  fact  that  in  the  case  of  a  child  dying  a  few 
days  after  birth,  disturbances  of  nutrition,  with  the  development  of 
pneumonia,  may  produce  convulsions  similar  to  those  observed  in  cere- 
bellar lesions  in  the  newborn. 


Axillary  Milk  Glands  Developing  during  Pregnancy. — Seitz  (Archiv 
f.  Gyndlc,  lOUU,  Ixxxviii,  Heft  1)  contributes  a  pa])er  upon  this  subject, 
reviewing  the  literature,  and  giving  illustrations  of  cases  with  microscopic 
drawings  of  specimens  removed.  He  concludes  from  his  studies  that 
the  sweat  glands  of  the  axillary  region  increase  in  size  and  function  dur- 
ing pregnancy,  as  do  the  mammary  glands.  Under  conditions  not 
clearly  recognized,  these  axillary  glands  become  greatly  enlarged 
during  pregnancy  and  the  puerj)eral  period.  In  addition  to  the  glands 
normally  found  in  this  region,  others  may  develop  to  an  extraonUnary 
degree.  Some  take  on  the  shape  and  function  of  milk  glands  and 
show  the  characteristic  secretion.  Microscopic  examination  shows 
the  structure  of  these  to  be  practically  identical  to  those  of  the  enlarged 
sweat  follicles.  As  these  glands  are  without  excretory  ducts,  tliey  be- 
come distended,  and  are  largest  in  size  from  the  fifth  to  the  seventh 
day  of  the  puerperal  period.  They  usually  subside  by  the  fourteenth 
day.  These  glands  have  nothing  to  do  with  so-called  accessory  mam- 
mary glands,  or  with  the  auxiliary  follicles  sometimes  found  about  the 
nipples.  They  are  more  often  seen  in  patients  who  have  highly  de- 
veloped mammary  glands.  When  these  tumors  are  examined  micro- 
scopically, they  might  readily  be  mistaken  for  adenoma.  The  fact  that 
the  swelling  occurs  during  pregnancy  and  the  puerperal  state,  should 
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make  clear  the  diagnosis.     A  somewhat  similar  swelling  is  sometimes 
observed  at  menstruation. 


The  Practical  Value  of  Antistreptococcic  Serum. — IIeynemann  and 
Bartit  (Archiv  f.  (iipiiik.,  VM),  Ixxxviii,  Ilcft  1)  have  investigated  by 
bacteriological  and  clinical  studies  several  of  the  antistreptococcic  sera 
now  employed.  Tiiey  find  that  those  supplied  by  Hochter,  Merck, 
and  Schering  give  results  which  are  more  or  less  discernible.  In  none 
of  the  cases  observed  did  the  serum  ccpial  in  potency  the  serum  of  a 
normal  puerperal  patient.  In  fresh  serum  obtained  by  these  different 
substances  the  potency  was  never  so  great  as  that  of  normal  serum 
from  a  normal  puerperal  patient.  With  a  diluted  antiserum  1  to  1000, 
a  more  pronounced  phagocytosis  was  obtained  than  with  a  diluted 
normal  scrum.  This  result  was  not  altered  when  fresh  normal  human 
or  horse  scrum  was  added  as  a  complement,  or  by  the  use  of  leukocytes 
obtained  from  the  horse.  The  potency  of  antistreptococcic  serum 
does  not  depend  upon  its  containing  substances  causing  phagocytosis. 
With  serum  of  the  highest  potency  in  doses  of  100  c.c.  no  results 
were  obtained  in  puerperal  streptococcic  infection.  Experiments 
upon  animals  sliould  be  conducted  with  the  hope  of  obtaining  a  more 
efficient  serum  of  high  potency,  which  can  be  used  in  the  streptococcic 
infection  of  parturient  women. 

Indications  and  Prognosis  of  Operations  for  Gallstones  Performed  during 
Pregnancy. — Roith  {Monatssch.f.  Ge.h.  u.  Gyn.,  1909,  Band  xxix,  Heft  4) 
reviews  the  literature  of  the  subject,  finding  but  9  reported  cases;  8  of 
these  are  reported  as  recovered;  in  but  one  did  the  uterus  empty  itself 
fourteen  days  after  the  operation,  and  this  patient  died;  one  patient  aborted 
after  operation,  but  recovered.  Pus  was  present  in  the  gall-bladder  in  5 
out  of  the  9  cases.  All  of  them  were  before  full  term  with  one  exception, 
and  this  patient's  case  terminated  fatally,  labor  occuning  fourteen 
days  after  the  operation;  4  of  the  cases  were  treated  by  cholecystectomy 
with  drainage  of  the  hepatic  duct;  4  by  cholecystotomy;  and  one  by 
sewing  the  edges  of  the  gall-bladder  to  the  edges  of  the  abdominal 
incision.  These  cases  indicate  that  pregnancy  is  not  a  contra-indication 
against  the  operations  upon  the  gall-bladder  and  Inle  ducts.  The  prog- 
nosis is  not  made  especially  grave  by  the  occurrence  of  pregnancy.  The 
probability  of  the  interruption  of  pregnancy  depends  upon  the  period  of 
gestation,  the  intensity  of  the  jaundice  and  the  infection,  and  the  extent 
and  time  occupied  in  the  operation.  During  the  first  half  of  pregnancy 
the  danger  of  interruption  is  very  Httle.  Toward  the  end  of  pregnancy 
the  danger  of  interruption  increases,  and  incisions  obliquely  along  the 
borders  of  the  ribs,  and  cystotomy,  are  the  method  of  choice.  By  this 
method  the  operation  is  made  as  brief  as  possible,  and  the  uterus  is 
disturbed  as  little  as  possible.  In  severe  cases  at  the  end  of  gestation 
the  patient  should  be  delivered  before  the  operation  upon  the  gall- 
bladder is  undertaken.  Vaginal  Cesarean  section  seems  indicated  in 
these  cases,  because  the  incisions  for  delivery  are  removed  from  the  area 
of  infection,  and  infection  is  less  likely  to  occur.  When  labor  pains 
develop  after  operation  the  uterus  should  be  emptied  as  soon  as  possible, 
because  uterine  contractions  tend  to  spread  infectious  matter  from 
the  hepatic  wound  into  the  peritoneum.  Anesthesia  in  these  cases 
requires  especial  attention. 
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Non-surgical    Treatment    of   Uterine    Displacements. — H.    J.    Boi.nT 

{Jtiiir.  A)inr.  Med.  J.v.vor..  I'.KIS,  li,  •!():5)  makes  a  I'lea  for  treatment, 
other  than  surijical  operations,  for  (lis])hu'ements  of  the  uterus.  Boldt 
heheves  anterior  disphieement  of  that  organ  requires  no  treatment 
but  that  by  jjes.saries;  acquired  retrodisplacements  free  of  adhesion.s 
are  succe.ssfully  treated  by  |)roperly  applied  pessaries,  preferably  of 
the  Smith  or  Thomas  variety.  Boldt,  after  fully  describing  methods  of 
replacing  the  uterus  so  displaced,  states  that  pessaries  should  never  be 
applied  when  the  uterus  is  not  in  proper  position. 

Injuries  to  the  Bladder  during  Hernia  Operations. — R.  E.  Skeel 
(Amrr.  Jour.  Obsf.,  1908,  Iviii,  9()4)  states  that  injuries  to  the  bladder 
taking  j)lace  during  operation  for  the  ordinary  forms  of  hernia  are  of 
two  distinct  classes,  as  pointed  out  by  Bruner  in  1898.  The  first  and 
probably  the  least  common  form  occurs  from  the  presence  within  the 
sac  of  the  bladder  or  a  diverticulum  therefrom;  or  in  the  paraperitoneal 
form  the  bladder  escapes  along  the  side  of  the  hernial  sac  and  is  injured 
when  the  latter  is  incised  or  ligated;  or  otherwise  damaged  when  the 
neck  of  the  sac  is  dissected  from  subjacent  tissues.  The  other  and  com- 
monest form  is  probably  due  to  traction  upon  the  sac  in  an  effort  to 
ligate  it  as  high  up  as  possible,  with  the  result  that  the  peritoneum 
passing  from  the  bladder  to  the  pelvic  wall  is  dragged  into  the  incision, 
carrying  the  bladder  with  it,  where  it  is  either  ligated,  incised,  or  torn. 
Skeel  has  collected  325  cases,  of  which  225  were  in  males,  80  in  females, 
and  in  20  the  sex  is  not  given.  Of  the  males,  216  were  inguinal,  4  fem- 
oral, 1  of  both  varieties,  and  in  4  the  variety  is  not  definitely  stated.  In 
the  female  21  were  inguinal,  50  femoral,  and  in  the  remainder  the 
variety  is  not  given.  In  Bruner's  statistics  59.5  per  cent,  of  the  cases 
in  which  the  bladder  was  recognized  it  w'as  injured,  while  in  the  cases 
collected  by  Skeel  since  1896  this  rate  fell  to  27.6  per  cent.  The  mor- 
tality rate  was  about  24  per  cent.  For  the  purpose  of  positively  identify- 
ing the  bladder  when  opened  by  accident  Skeel  advocates  the  routine 
use  of  methylene  blue  for  a  day  or  so  prior  to  the  herniotomy. 

The  Menopause. — D.  H.  Craig  {Jour.  Amer.  Med.  Assoc,  1908,  li, 
1507)  believes  there  are  three  normal  types  of  the  menopause,  some- 
times seen  more  or  less  in  combination  with  one  another,  and  departures 
from  these  types  are  easily  recognized.  The  symptomatology  alone 
w  ill  very  often  point  to  the  organ  or  region  at  fault,  but  such  deduction 
-liMuld  always  be  given  physical  confirmation.  Lesions  at  this  time 
;iic  as  deserving  of  and  amenable  to  treatment  as  at  any  other  time, 
and  neglect  of  such  treatment  engenders  inestimable,  unnecessary 
suffering,  and  is  one  of  the  greatest  factors  in  causing  so  many  malignant 
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uterine  (j^rowths  to  attain  an  inoperable  state  of  advancement.  Failure 
properly  to  (lia^jnosticate  and  treat  such  cases  will  inevitably  bring 
o|)probrium  on  the  ])rofession  as  a  whole. 

Experimental  Contributions  on  the  Operative  Treatment  of  Acute  Puer- 
peral Peritonitis.  -Zanc KM KisTEU  (Zt.u-lir.  f.  Geb.  u.  Oyn.,  1908,  v, 
Ixii,  510)  reports  the  results  of  several  series  of  experiments  with  strep- 
tococcic infection  of  mice.  He  injected  a  diluted  quantity  of  strepto- 
coccus culture  into  the  tails  of  these  animals  and  then  amputated  them. 
He  found  that  the  removal  of  the  infected  area  delayed  death.  Anti- 
streptoc-occic  serum  given  alone  prolonged  life  also.  If,  however, 
amjjutation  and  serumtherapy  were  combined,  the  effect  was  augmented 
to  such  a  degree  that  none  of  the  animals  died,  which  showed  conclu- 
sively that  the  highly  curative  properties  of  an  effective  antistreptococcic 
serum  may  be  considerably  increased  by  the  simultaneous  removal  of 
the  site  of  ])rimary  infection.  The  conditions  in  puerperal  peritonitis 
are  very  unfavorable,  as  usually  more  than  half  of  the  period  of  time  be- 
tween infection  and  death  has  passed  before  symptoms  leading  to  opera- 
tion appear,  nor  can  the  site  of  primary  infection  be  so  readily  removed 
as  in  animal  experiments,  and  finally,  the  operation  needed  is  such  as 
greatly  to  tax  the  resistance  of  the  organism.  In  view  of  these  facts, 
he  considers  it  very  doubtful  whether  the  operative  removal  of  the  pri- 
mary seat  of  infection  without  simultaneous  serumtherapy  in  acute 
puerperal  streptococcic  peritonitis  could  be  successful.  The  prognosis 
is  much  more  favorable  if  the  operation  is  combined  with  serumtherapy. 
In  such  cases  the  removal  of  the  uterus  and  adnexa  by  the  abdominal 
route  is  advised. 


Renal  Decapsulation  in  Eclampsia. — Kehrer  {Zeit.  f.  Gyn.,  u.  Urol., 
1908,  i,  HI)  collected  and  analyzed  all  cases  of  eclampsia  treated  by 
renal  decapsulation  of  Edebohls,  and  arrives  at  the  following  conclu- 
sions: (1)  Decapsulation  is  misapplied  when  employed  in  eclampsia 
during  pregnancy.  In  such  cases  the  detoxinizing  therapeutic  measures 
and  accouchement  force  are  indicated.  (2)  According  to  our  present 
knowledge  decapsulation  is  indicated  in  those  severe  cases  of  puerperal 
eclampsia  in  which  the  kidneys  are  involved  to  a  considerable  extent, 
and  it  should  be  recommended  in  the  cases  in  which,  in  spite  of  delivery, 
venesection,  and  application  of  all  other  measures  kno^^'n  to  stimulate 
the  excretory  organs,  the  attacks  grow  worse  and  the  general  condition 
becomes  aggravated.  In  such  cases  only  a  few  hours  should  be  allowed 
to  elapse  before  decapsulation  is  performed.  (3)  Edebohls'  operation 
excites  increased  urinary  and  urea  excretion  and  a  simultaneous  increase 
of  excretion  of  the  eclamptic  toxin  in  the  circulating  blood.  (4)  The 
success  of  the  decapsulation  rests  in  the  increased  diuresis  which  is  a 
physiological  and  not  an  anatomical  result.  The  anatomical  basis 
for  operation  on  which  Edebohls,  O.  Franck,  and  others  rely,  namely, 
development  of  vascular  anastomoses  between  the  renal  surface  and  the 
adipose  capsule,  does  not  exist.  (5)  The  improvement  in  the  albumin- 
uria, hematuria,  and  cylindruria  occurs  synchronously  with  increased 
diuresis,  or  soon  follows.  The  disappearance  of  these  signs  depends 
directly  on  the  degenerated  conditions  of  the  renal  parenchyma  at  the 
time  of  operation.     This  explains  why  clu-onic  and  suddenly   increased 


GYNECOr,()GY  151 

inHainniatorv  processes  are  little  or  not  ;it  ;ill  jiHVcted.  (d)  The  precise 
indication  for  ojieration  and  the  further  study  of  the  inlhieiice  of  the 
(lecaj)sulation  on  the  activity  of  the  kidney  and  the  entire  or;fanisni 
depend  on  most  careful  functional  tests  of  the  kidneys.  Microscopic 
examination  of  the  excised  ])ieces  of  kidney  and  comparison  with  the 
functional  tests  before  and  after  o|)cration  may  also  serve  to  fix  accu- 
rately the  time  when  decapsulation  siiould  be  done.  It  may  be  possible  to 
ascertain  in  this  way  whether  in  all  cases  in  which  indication  for  decapsu- 
lation is  recofjnized  bilateral  operation  is  necessary  or  whether  unilateral 
decapsulation  suffices.  The  efi'ect  of  massajje  of  the  kidney  should  also 
be  studied  experimentally.  (7)  In  Etlebohls'  renal  deca])sulation  of 
the  kidneys  we  seem  to  possess  a  remedy  in  severe  cases  of  eclampsia, 
and  there  is  hope  that  a  portion  of  the  20  per  cent,  of  cases  of  eclampsia 
which  do  not  improve  after  the  uterus  is  eni|)tied,  or  those  which  occur 
thereafter,  may  be  cured  by  renal  decapsulation  at  the  proper  time. 
The  cases  of  deo;enerative  changes  in  other  oroans,  particularly  of  the 
liver  and  the  heart,  cases  of  pulmonary  oedem.i,  and  of  hemorrhaires  in 
internal  organs  remain  hopeless.  The  future  will  show  whether  renal 
decapsulation  is  justifiable  or  whether  later  renal  function  is  impaired 
bv  enclosure  of  the  kidnevs  in  inelastic  connective  tissue  bands. 


Inflammatory  Proliferation  of  the  Mucous  Membrane  with  Epithehal 
Hjrperplasia  in  the  Fallopian  Tube. — JM.  Xet'  {Zcif.  f.  (Ich.  u  Gi/n., 
1909,  Ixii,  489)  rej)orts  the  case  of  a  woman,  aged  hfty-one  years,  with 
pulmonary  tuberculosis,  who  developed  an  irreducible  prolapse  of  the 
adnexa  into  the  vagina  after  vaginal  total  extirpation  of  the  myoma- 
tous uterus.  At  the  time  of  the  operation  the  adnexa  appeared  to  be 
quite  normal.  An  unusually  abundant  suppuration  followed  the 
operation.  The  prolapsed  adnexa  became  involved  in  the  inflammatory 
process,  particularly  the  more  deeply  situated  adnexa  on  the  right  side. 
As  a  result  a  suppurative  inflammation  of  the  tube  and  ovary  developed 
which  passed  into  a  chronic  inflammatory  condition.  The  secretion  was 
finally  disposed  of  by  removal  of  the  prolapsed  adnexa  in  the  vagina 
about  a  year  after  the  operation.  The  portion  of  removed  tube  was  cut 
into  a  series  of  245  sections  and  examined  microscopically.  It  showed 
all  the  characteristic  signs  of  a  purulent  and  hemorrhagic  salpingitis 
and  proliferations  of  adenoma-like  character  of  the  partly  stratified 
tubal  epithelium. 


Malignant  Tumor  of  the  Ovary  Complicated  by  Twisted  Pedicle. — 

GuiBE  (Ajuk  dc  gijn.  d  d'ob.s-f.,  1909,  xxxvi,  110)  re])orted  a  case  of 
sarcoma  of  the  ovary  the  pedicle  of  which  organ  was  many  times  twisted. 
The  patient,  a  healthy  peasant,  aged  sixty  years,  was  admitted  to  the 
hospital  for  intestinal  obstruction,  that  had  supervened  after  a  severe 
attack  of  coughing  that  immediately  gave  rise  to  severe  pain  in  the 
hypogastrium  four  days  before.  The  blackened  friable  tumor  mass  of 
the  size  of  two  fists  was  remo»ed.  Pulmonary  complications  began 
ten  days  after  operation  and  ended  fatally  six  days  later.  When 
malignancy  of  a  growth  of  an  ovary  is  sus})ected  and  its  removal  decided 
upon,  both  apj)endages  and  the  body  of  the  uterus  should  l)e  removed, 
is  the  advice  offered  by  Guibe,  who  comments  also  on  the  comparative 
rarity  of  twisting  of  the  pedicle  of  solid  ovarian  tumors  as  comjiared  to 
cystic  ones. 


152  PROGRESS    OF    MEDICAL   SCIENCE 

DISEASES  OF  THE  LARYNX  AND  CONTIGUOUS 
STRUCTURES. 


UNDER   THE   CHARGE    OF 

J.  SOLTS-COHEN,  M.D., 

OF    PHILADELPHIA, 


Asymmetry  of  the  Hard  Palate. — Mc^sijer  (Lari/ngoscope,  April, 
1909)  contributes  an  instructive  and  well-illustrated  paper  on  "The 
Form  of  the  Hard  Palate,"  shoAving  the  effect  of  asymmetry  upon  the 
teeth,  rhinopharvnx,  nasal  fossa^,  and  contiguous  structures.  He  deems 
asymmetry  of  the  two  sides  of  the  hard  })alate  due  to  unequal  descent 
of  the  antrum  or  to  unequal  growth  of  the  superior  maxillae  of  equal 
importance  with  faulty  eruption  of  the  incisor  teeth  in  causing  deviations 
of  the  septum. 


Thjo-oid  Tumor  of  the  Tongue. — Stuart-Low  (Jour.  Laryng.,  Rhin., 
and  OtoL,  April,  1909)  reports  a  case  of  a  female  patient,  aged  thirty- 
two  years,  Avith  a  large,  firm  swelling  at  the  base  of  the  tongue.  A 
similar  condition  had  existed  eleven  years  previously,  when  an  operation 
was  performed.  She  was  again  operated  upon  for  recurrence  nine 
months  ago.  It  was  now  proposed  to  perform  a  preliminary  laryn- 
gotomy  and  split  the  tongue  in  the  middle  line,  so  as  to  remove  the 
tumor  radically. 


Hereditary  Syphilis  of  the  Ehinopharynx.— Trapenakd  (Reive  hehd. 
de  laryng.,  d'oiol.  et  de  rhin.,  January  30,  1909)  reports  two  cases  in 
children  of  hereditary  syphilis  of  the  rhinopharynx  in  which  the  lesions 
simulated  lymphoid  hypertrophies  at  the  vault  of  the  pharynx.  The 
cases  were  recognized,  however,  and  promptly  cured  under  specific 
treatment. 


Intranasal  Rhabdomyoma. — Vail  (Laryngoscope,  December,  1908) 
rejjorts  this  unique  case  in  a  well-nourished  woman,  aged  fifty-eight 
years,  who  presented  herself  with  occlusion  of  the  left  nasal  passage 
which  had  gradually  followed  an  attack  of  grippe  six  weeks  previously. 
A  growth  was  found  com])letely  occluding  the  nares  and  presenting  post- 
rhinoscopically  a  mass  of  pale,  light  gray  tissue,  and  feeling  like  a 
nodulated  mass  of  tough  tallow.  It  looked  suspiciously  like  a  sarcoma 
despite  lack  of  reddish  color  and  not  bleeding  when  wounded.  It  was 
removed  piecemeal  with  considerable  difficulty,  but  without  hemor- 
rhage, and  inspection  seemed  to  show  thorough  removal.  Microscopic 
inspection  by  Dr.  Welch  of  "Johns  Hopkins  University,  revealed  it  as 
a  case  of  rhabdomyoma  sarcomatodes.  Recurrence  ensued,  and  an 
external  operation  for  its  removal  revealed  that  it  filled  the  antrum  of 
Highmore  completely,  and  that  it  was  not  adherent  at  its  limitations. 
The  removal  of  the  entire  mass  was  easily  accomplished  by  simply 
lifting  it  out  of  its  seat.  Unfortunately,  heart  failure  took  place  under 
the  chloroform  anesthesia,  and  in  spite  of  the  employment  of  every 
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known    iiicaiis  (»t"   rcstoriiii;  canliac   power,    iIm-   [iiil.sf   remained   small 
and  tliri'adv,  and  tlie  patit'iit  died  sixty-ciglil  hours  afler  (lie  opeialioii. 

Ljrmphosarcoma  of  the  Frontal  Sinuses.  Ahkiu  ho.mhik  (Mrdirnl 
Ixijiorls  of  Ihr  ('riitrdi  Loiiiloii  Tlinxit  (iiid  J'jir  J I  n.s-pihil,  vol.  i)  roport.s 
a  case  of  lynipliosarcoina  of  tlie  frontal  sinuses  in  a  woman,  ajjcd  scventv- 
five  years,  who  suecumhed  from  ervsi])elas  developed  altera  third  opera- 
tion for  recurrence. 

Chondroma  of  the  Left  Maxillary  Antium. — Aberckomiuk  (Il/id) 
reports  this  ease  in  a  liirl,  aiicd  sixteen  years.  The  (jrowth  was  removed 
l>y  operation,  and  in  three  montiis  a  secoiul  operation  was  recjuired  for 
recurrence,  after  which  she  did  well.  Three  years  after  the  second 
operation  a  similar  thouirh  much  smaller  irrowth  was  removed  from 
the  antriuu  of  the  other  side.  Recovery  was  uneventful,  and  she  left 
the  hospital  after  a  ten  days'  residence. 


Apparent  Primary  Laryngeal  Tuberculcsis.-^ATKiNsoN  (Mrclical  Re- 
ports of  ihc  C'oiirdl  Loudon  Tliroaf  (iiid  Ear  Ilo.spital,  vol.  i)  reports 
a  case  of  laryno;eal  tuberculosis  in  a  man,  a<:;ed  sixty  years,  without 
any  other  manifestation.  The  left  vocal  cord  presented  a  thickened, 
slightly  fleshy  looking  appearance  limited  to  its  anterior  two-thirds, 
with  delayed  sluggish  movement.  On  the  upper  surface  one  or  two 
enlarged  vessels  were  observed,  but  nothing  else  in  any  \\ay  abnormal 
in  any  portion  of  the  larynx.  Some  six  weeks  later,  implication  of  the 
lungs  became  evident.  Atkinson  deemed  this  case  worthy  of  being 
recorded  owing  to  its  simulating  epithelioma  in  its  early  stages,  and 
al-so  because  all  the  evidences,  both  positive  and  negative,  point  to  the 
conclusion  that  it  was  one  of  primary  laryngeal  tuberculosis. 


Subhyoid  Pharyngotomy  fcr  Epithelioma  of  the  Epiglottis.-  Castex 
Joi/r.  LarjiiKj.,  Rhiii.  and  Otol.,  A{)ri],  1!K)'.))  rejjorts  a  case  of  a  man, 
aged  fifty-four  years,  from  whom  a  growth  on  the  e]:)iglottis  was  removed 
by  thermocautery  after  external  access  to  the  ])arts  by  subhyoid  pharyn- 
gotomy. The  after-results  were  very  good.  A  second  patient,  however, 
whose  case  was  analogous,  sank  rapidly  thirty-six  hours  after  the  opera- 
tion, with  intense  pulmonary  op])ression.  Relying  on  this  observation 
and  on  that  of  a  laryngectomy  in  which  the  trachea  had  been  imited  to 
the  skin,  Castex  thinks  that  some  of  these  rapid  deaths  are  explicable  by 
a  sudden  and  diffuse  pulmonary  axlema,  the  cause  of  which  perhaps 
is  a  reflex  initiated  in  the  vagus  and  sympathetic  filaments  irritated 
at  the  level  of  the  pharynx. 

Laryngotomy  and  Fulgnration  in  Cancer  of  the  Larynx. —  I.airens 
(Arch,  intern,  de  larijng.,  d'otol.  et  de  rliin.,  Janvier-Fevrier,  1909) 
reports  two  cases  of  intrinsic  carcinoma  of  the  larynx  in  which  direct 
access  to  the  growths  was  secured  by  thyrotrac;heotomy,  and  after  re- 
moval of  the  growth,  in  one  case  with  curette  and  the  otiier  with  scissors, 
electric  fulguration  was  a])])lied  to  the  surface  of  implantation  and  a 
little  beyond,  for  three  minutes,  at  the  end  of  which  time  the  cartilages 
and  surfaces  were  carbonized.  Good  recoveries  were  made  in  both 
instances,  and  the  prospects  for  successful  results  seemed  favorable. 
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PATHOLOGY  AND  BACTERIOLOGY. 


UNDER   THE   CHARGE    OF 

WARFIELD  T.  LONGCOPE,  M.D., 

DIRECTOR    OF   THE    AYER    CLINICAL    LABORATORY,    PENNSYLVANIA    HOSPITAL,, 

ASSISTED    BY 

G.  CANBY  ROBINSON,  M.D., 

EX-RESIDENT    PHYSICIAN,    PENNSYLVANIA    HOSPITAL,    PHILADELPHIA. 


Changes  in  the  Arterial  Blood  Pressure  in  Heart  Disease  during 
Disturbances  in  Compensation. — In  19U1  Salili  stated  that  in  cases  of 
heart  disease  the  recovery  from  a  break  in  compensation  may  be  accom- 
panied by  a  fall  in  blood  jjressure.  Though  the  observation  has  been 
made  casually  several  times  since,  there  has  been  no  systematic  study 
of  this  point  up  to  the  present  time.  Lang  and  Manswetowa 
(Deut.  Arch.  f.  Iclin.  Med.,  1908,  xciv,  455)  have  made  observations  upon 
the  blood  pressure  in  28  cases  of  heart  disease  and  7  cases  of  emphy- 
sema. In  17  out  of  18  cases  of  uncomplicated  mitral  disease,  both  the 
systolic  and  diastolic  pressure  fell  with  recovery  from  broken  compensa- 
tion. In  some  instances  the  fall  in  systolic  pressure  was  as  much  as 
30  to  40  mm.,  and  the  drop  in  diastolic  pressure  even  greater.  In 
7  cases  of  emphysema  there  was  uniformly  a  well-marked  decrease  in 
pressure  with  the  onset  of  compensation.  Only  5  of  the  10  cases  of 
aortic  insufficiency  and  arteriosclerosis  presented  a  fall  in  pressure. 
These  results  at  first  seem  paradoxical,  but  if  one  considers  the  condition 
of  the  capillaries  during  broken  compensation  the  explanation  is  evident. 
With  the  back  pressure  in  the  venous  system  there  comes  greater  periph- 
eral resistance  in  the  capillaries,  which  may  be  at  least  one  cause  of 
the  high  pressure.  Again,  the  cyanosis  produced  by  the  poor  aeration 
of  the  blood  in  itself  brings  about  a  contraction  of  the  peripheral  capil- 
laries, thus  assisting  in  the  increased  pressure.  It  is  noteworthy  that 
in  those  types  of  heart  disease  in  which  the  right  side  bears  the  brunt 
of  the  lesion  and  in  emphysema,  in  which,  again,  the  right  side  of  the  heart 
is  principally  affected,  there  is  the  most  constant  and  marked  fall  in 
blood  pressure  during  recovery  from  broken  compensation.  This  is 
probably  due  to  the  fact  that  the  left  ventricle  is  capable  of  the  attempt 
to  overcome  the  increased  peripheral  resistance.  In  20  of  the  35  cases 
the  pulse  pressure  was  higher  during  disturbances  in  compensation  than 
after  compensation  had  been  restored.  No  definite  relationship  could 
be  determined  between  the  appearance  and  disappearance  of  oedema 
and  the  alterations  in  blood  pressure. 


The  Hematogenous  Origin  of  Purulent  Nephritis. — J.  Koch  (Zeit. 
f.  Hyp.  u.  Infekt.,  1909,  Ixi,  Heft  iii)  considers  the  most  important 
factor  in  descending  purulent  nephritis  caused  by  the  staphylococcus 
to  be  that  staphylococci  in  the  blood  stream  are  excreted  through  the 
kidneys  in  the  urine.  Staphylococci,  which  metastasize  only  by  the 
blood,  are  found  in  the  blood  in  many  local,  as  well  as  general,  infections, 
and,  as  is  shown  by  Lenhartz,  are  much  more  apt  to  metastasize  than 
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strej)tococc'i  (in  \)'}  j)er  cent,  of  22  cases,  wliilc  s(rc|it()C()cci  showed 
35  per  cent,  in  100  cases).  This  ehiuination  throii<,'h  the  kichievs, 
however,  is  a  patholoijicai,  not  a  physiolofjical,  condition;  that  is,  some 
injury  to  the  eiiininatintr  orjjans  -  a  trloincruionephritis — must  exist, 
otherwise  the  staphylococci  in  tlie  blood  stream  will  pass  on.  This 
injury,  accordin*;  to  Koch,  c-an  be  dealt  by  the  toxin  elaborated  by  the 
staphylococci,  which  are  thus  enabled  to  pass  throu<;li  the  vessel  walls 
of  the  <:loineruli  and  the  renal  epithelium.  Whether  or  not  it  is  possible 
for  the  staphylococci  secondarily  to  make  their  way  through  the  blood- 
vessel walls  and  e])ithelium  of  the  convoluted  tubules  is  not  yet  deter- 
mined. He  distinguishes  two  forms  of  abscesses:  Those  arranged  in 
groups  in  the  cortex  with  streak-like  prolongations  into  the  medulla;  and 
secondly,  those  in  the  medulla,  with  little  or  no  involvement  of  the  cortex. 
In  experimental  nephritis  he  finds  that  the  former  are  produced  by  in- 
jections of  virulent  cultures;  the  latter,  if  the  strains  of  staphylococci  are 
weakened.  The  streak-like  abscesses  in  the  medulla  arise  from  the  tubules 
being  blocketl  by  casts,  which  then  not  only  ofiera  favorable  medium  for 
the  growth  of  the  staphylococci,  but  allow  the  elaboration  of  toxins  which 
damage  the  surrounding  renal  tissue  and  make  it  susceptible  to  extension 
of  the  abscess.  Koch  has  found  in  his  experiments  occasional  cases  of 
chronic  nephritis,  perirenal  inflammation,  or  lesions  in  one  kidney  only. 
He  considers  the  demonstration  of  staphylococci  in  the  urine  to  be  of 
importance  in  the  diagnosis  of  such  staphylomycoses  as  pyemia,  osteo- 
myelitis, endocarditis,  phlegmon,  furunculosis,  and  carbuncles. 


The  So-called  Abnormal  Tendon  Fibers  of  the  Heart.^ — In  1905  Tawara, 
in  an  exhaustive  monograj)li  on  the  system  that  conducts  the  con- 
tracting impulse  in  the  heart  of  mammals,  proved  that  the  so-called 
Purkinje  fibers  were  in  reality  the  broadened  out  and  modified  termina- 
tions of  the  atrioventricular  bundle  of  His.  lie  later  (Beitr.  zitr.  path. 
Anat.,  1906,xxxix)  asserted  thatthesmall  bundles  attached  byoneextrem- 
ity  to  the  septum  of  the  heart  and  by  the  other  to  the  base  of  a  papillary 
muscle  (the  so-called  "abnormal  tendon  fibers")  are  in  reality  nothing 
but  Purkinje  fibers  which  are  reaching  their  final  destination  (the 
papillary  muscles)  by  an  abnormal  route.  Instead  of  being  subendocar- 
dial, as  is  normally  the  case,  Tawara  claims  that  the  fibers  in  these 
cases  have  become  isolated  from  the  myocardium  and  invested  with 
a  separate  endocardial  sheath.  He  bases  his  argument  on  the  fact 
that  the  fibers  arise  from  the  interventricular  septum,  where  the  left 
branch  of  the  bundle  of  His  terminates,  and  end  in  a  papillary  muscle, 
where  the  Purkinje  fibers  also  terminate.  Monckeberg,  how^ever, 
takes  exception  to  this  claim  {Verharidl.  d.  deut.  path.  GeselL,  1908, 
S,  160),  and  proves  that  in  many  cases,  at  least,  the  bundle  of  His  or  the 
Purkinje  fibers  are  not  contained  in  these  fibers.  By  studying  them 
microscopically  and  in  serial  sections  at  their  origin  and  insertion,  he 
was  able  to  demonstrate  four  distinct  t}^3es:  one  in  Avhicli  there  were 
no  muscular  elements  of  any  kind;  a  second  consisting  of  normal  heart 
muscle  (t.  e.,  a  connecting  bridge  between  septum  and  papillary  muscle) ; 
a  third  consisting  wholly  of  a  continuation  of  the  left  branch  of  the 
bundle  of  His  (i.  e.,  the  same  as  those  described  by  Tawara);  and  a 
fourth  made  up  of  both  normal  heart  muscle  and  the  continuation  of 
the  left  branch  {i.  e.,  combination  of  second  and  third). 


156  PROGRESS   OF   MKDICAL   SCIENCE 

III  this  coiiiiection  it  is  interesting  to  note  the  observations  of  Saigo 
(Vcrhandl.  dc  deitt.  path.  GeselL,  1908,  S.  165)  on  the  part  played  by 
J*urkiiij(>  fil)ers  in  diseases  of  the  myocardium.  In  such  regressive 
changes  of  the  myocardium  as  fatty  degeneration,  necrosis,  connective 
tissue  increase,  etc.,  he  finds  that  these  fibers  are  always  more  or  less 
involved.  The  })erivascular  nodules  found  in  the  myocardium  by 
AscholF  and  (icibel  in  cases  of  acute  rheumatic  fever  were  also  found 
to  invade  the  Purkinje  fibers.  In  brown  atrophy  or  hypertrophy  of 
the  heart,  however,  the  Purkinje  fibers  were  found  to  be  distinctly  less 
involved  than  the  rest  of  tiie  heart  muscle. 

In  the  same  journal  (p.  150)  there  is  a  short  communication  by 
AscHOFF,  witli  two  illustrations  showing  the  presence  of  glycogen- 
in  the  J'urkiiije  fibers.  This,  in  connection  with  the  morphology  of 
the  im{)ulse-c()nducting  system  (that  is,  narrow,  incompletely  striated 
fibers,  with  numerous  nuclei)  is  taken  as  another  proof  of  their  inter- 
mediate position  between  adult  and  embryonal  heart  muscle. 


The  Disappearance  of  Trypsin  in  the  Circulation. — Since  von  Bergmann 
and  Gulckc  have  shown  that  with  the  destruction  of  a  large  portion  of 
the  pancreas  in  the  body,  substances  are  formed  which  when  absorbed 
lead  to  fatal  intoxication,  it  seemed  possible  to  Bamberg  {Ztschr. 
f.  cxp.  Path,  wnd  Thcrap.,  1909,  xv,  743)  that  in  less  marked  disturb- 
ances of  the  pancreas  trypsin  might  be  absorbed  and  ultimately  elimi- 
nated by  the  kidneys  in  the  urine.  This  led  him  to  repeat  some  of  the 
experiments  upon  the  appearance  of  trypsin  in  the  urine  under  normal 
and  pathological  conditions.  By  a  method  which  enabled  Bamberg 
to  detect  a  quantity  of  tr^'psin  equal  to  5  decimilligrams  of  the  dried 
trypsin  powder  he  was  unable  to  obtain  tryptic  digestion  in  the  urine 
from  fourteen  normal  men  and  eight  dogs.  Injection  of  trypsin  into 
dogs  demonstrated  that  only  after  very  large  amounts  had  been  given 
could  trypsin  be  found  in  the  urine.  Transplantation  of  the  pancreas 
of  one  dog  into  the  abdomen  of  another  led  to  extensive  fat  necrosis, 
toxemia,  and  death,  but  only  once  in  six  experiments  was  trj^sin  elimi- 
nated in  the  urine.  After  considering  the  various  possibilities  which 
might  account  for  the  disappearance  of  the  trypsin  in  the  body,  Bamberg 
finally  concludes  that  it  is  in  some  way  made  ineffective  by  the  anti- 
tryptic  property  of  the  blood  serum.  In  none  of  his  experiments  was 
the  antitryptic  property  of  the  blood  serum  overneutralized.  The  blood 
serum  in  no  instance  showed  tryptic  properties,  but  rather  an  increase 
over  the  normal  of  antitryptic  property. 
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What  is  achylia  gastrica?  It  was  defined  by  Einhorn  as  com- 
prising 'a  class  of  cases  in  which  there  is  absence  of  gastric  secre- 
tion," and,  "in  which  chnically  the  diagnosis  of  atrophy  of  the 
gastric  mucosa  seems  to  be  justifiable."  This  writer  would  not 
include  cases  depending  upon  pernicious  anemia.  Apparently  this 
definition  describes  a  result  following  a  variety  of  causes,  hence  we 
are  led  to  conceive  of  the  condition  not  as  a  disease,  but  as  the  result 
of  diseases.  If  this  be  true,  I  fail  to  understand  why  the  condition 
when  occurring  in  pernicious  anemia  should  not  be  included. 

I  have  attempted  to  state  here  some  conclusions  reached  in  the 
study  of  1.32  cases.  Some  of  these  did  not  fall  strictly  within  the 
definition  given.  If,  however,  we  are  to  form  an  opinion  as  to  the 
causes  leading  to  achylia  gastrica,  and  of  cases  in  the  stage  of 
development,  then  these  cases  should  be  included.  I  believe  that  it 
is  wise  to  include  them  and  to  attempt  the  explanation  of  a  patho- 
logical change  that  is  not  very  uncommon. 

The  iNcroENCE  of  Achylia  Gastrica.  These  132  cases  are 
all  private  cases,  not  including  hospital  cases,  and  they  bear  a  ratio 
to  other  stomach  diseases  examined  as  1  is  to  20.  They  may  be 
divided  into  groups: 

1.  Cases  in  which  there  is  persistent  absence  of  secretion  of  fer- 
ments and  of  hydrochloric  acid. 
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2.  Cases  in  which  there  is  a  very  low,  but  steadily  decreasing 
secretion,  which  finally  disappears  entirely  and  remains  permanently 
absent. 

3.  A^roup  of  cases  which  behave  like  one  or  the  other  of  the  pre- 
ceding, save  that  at  long  intervals  there  may  occasionally  be  found 
traces  of  combined  chlorides  or  peptone. 

4.  There  is  rarely  found  a  case  in  which  all  secretion  is  absent  for 
a  long  period,  after  which  there  is  a  slow  and  gradual  return  (this 
group  does  not  include  the  more  frequently  seen  cases  in  which  there 
is  temporary  absence  of  secretion,  lasting  for  days  or  weeks,  to  be 
followed  by  normal  digestion). 

Causes.  The  various  causes  that  result  in  achylia  gastrica  prol> 
ably  differ  in  nature:  (a)  Those  that  accompany  pernicious  anemia 
apparently  result  from  a  definite  atrophy  of  glandular  parenchyma 
of  the  stomach,  (h)  Others  seem  to  follow  gastritis,  (c)  Others 
appear  to  be  secondary  to  general  infection,  possibly  from  gastritis, 
as  is  seen  after  typhoid  fever,  syphilis,  etc.  [d)  There  remains  a 
large  group  in  which,  from  unknown  causes,  the  secretion  becomes 
more  and  more  depressed  (as  mentioned  in  the  second  heading)  until 
complete  achylia  is  established.  It  has  been  suggested  that  the 
trouble  in  the  beginning  is  functional,  and  that  subsequently  gland 
structure  disappears,  similar  to  atrophy  from  lack  of  use  in  other 
regions.  In  attempting  to  follow  the  course  of  cases  apparently 
about  to  become  complete  achylia  gastrica,  there  is  confessedly  a 
source  of  possible  error  through  misinterpretation.  A  case  which 
shows  a  trace  of  combined  chlorides  or  a  faint  biuret  reaction  may 
go  on  to  complete  loss  of  secretion;  l)ut,  on  the  other  hand,  secretion 
may  be  found  restored  if  the  case  is  studied  long  enough.  Neverthe- 
less, these  cases  should  be  studied  in  relation  to  achylia  gastrica, 
because  in  them  only  are  w^e  able  to  discover  achylia  gastrica  in  its 
process  of  development.  To  limit  the  discussion  to  cases  in  w^iich  no 
secretion  has  been  found  after  prolonged  observation  is  to  limit  the 
study  not  to  the  process  itself,  but  to  its  result.  Of  course,  there  is 
profit  in  studying  the  effects  upon  the  economy  of  the  permanent  loss 
of  gastric  secretion.  This  is  one  question,  and  it  has  value;  but  I 
feel  that  there  is  greater  value  in  another  question,  that  of  analyzing 
the  processes  that  lead  to  the  permanent  suppression  of  gastric 
secretion. 

Sex.     Of  these  132  cases,  62  were  males  and  70  females. 

Age.  Ages  were  from  twenty-one  to  seventy-two  years;  but  only 
five  cases  were  under  thirty  and  only  one  beyond  seventy.  There  w^ere 
29  cases  between  the  ages  of  thirty  and  forty;  37  cases  between  forty 
and  fifty;  28  between  fifty  and  sixty;  and  25  between  sixty  and  sixty- 
nine.  A  pretty  even  distribution  between  males  and  females 
occurred  in  these  several  decades. 

Occupation.  In  occupation  the  greatest  variety  occurred. 
There  were  44  different  occupations  listed  out  of  130  cases,    Appar- 
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nitly  ()C'f'Uj)ation  lias  no  licariiiij;.      l*('rlia[).s  it  should  he  noted  (hat 

13  per  cent,  were  fiirnu>r.s. 

Previous  IIkaltii.  "^riie  previous  condition  of  health  is  not  as 
eonij)l(>teIy  recorded  in  the  earlier  eases  as  1  could  wish.  In  studying 
the  t'ootin*j;s  I  am  convinced  that  this  is  a  matter  of  imj)ortance.  In 
those  in  which  the  previous  history  was  carefully  recorded  about 
2")  per  cent,  complained  of  loner-continued  stomach  trouble;  about 

14  per  cent,  of  j)rolon(>;e(l  mental  strain  or  \vorry;  14  per  cent,  of 
inHuenza;  and  what  seems  to  be  of  (greatest  sip;nificance,  20  per  cent, 
had  tyj)hoid  fever.  In  one  case  there  is  a  definite  statement  that  the 
stomach  trouble  began  immediately  after  typhoid  fever,  that  it  never 
disappeared,  and  that  complete  achylia  is  now  present.  10  per  cent, 
had  had  pneumonia,  and  the  history  of  hard  drinking  was  found  in 
only  one  case.  There  were  only  three  cases  in  which  syphilis  was 
certain.     One  patient  had  a  tapoworm  and  one  had  diabetes. 

Of  the  accompanying  diseases  or  morbid  conditions,  some  stand 
out  prominently.  I  am  unable  to  state  the  proportion  of  patients 
subjected  to  a  critical  eye  examination;  but  there  were  30  recorded 
as  having  eyestrain.  1  believe  that  this  condition  was  present  in 
50  per  cent,  of  the  cases.  Pernicious  anemia  was  present  in  23  cases; 
marked  arteriosclerosis  in  8  cases;  catarrhal  gastritis  in  6;  hysteria  in 
4;  persistent  headache  in  5;  advanced  nephritis  in  3;  marked  to- 
bacco intoxication  in  2;  marked  alcoholic  intoxication  in  1 ;  morphine 
habit  in  2.     Anemia  was  very  commonly  complained  of. 

Condition  of  the  Intestine.  Of  115  cases,  the  bowels  were 
reported  regular  in  23;  constipated  or  sluggish  in  52;  loose  (diarrhoea) 
in  31 ;  irregular  in  9.  The  diarrhoea  often  followed  a  period  of  consti- 
pation. In  connection  with  the  state  of  the  bowels,  it  seems  to  me 
important  to  consider  specially  the  question  of  gastric  motility. 

In  the  majority  of  cases  of  achylia  gastrica  the  stomach  is  foimd 
to  empty  itself  more  quickly  than  is  normal.  Frequently  the  test 
meal  has  to  be  withdrawn  before  the  lapse  of  the  usual  time  in  order 
to  find  contents  present.  Occasionally  the  stomach  empties  itself 
almost  immediately.  This  is  found  true  in  cases  in  which  diarrhoea 
is  present,  and  also  when  there  is  constipation.  The  diarrhoea  was 
sometimes  increased  by  nervous  excitement,  sometimes  liy  muisual 
exercise.  From  long  familiarity  with  these  patients  I  have  the  fixed 
impression  that  overgastric  motility  is  the  rule,  and  that  for  a  time 
there  is  present  what  might  be  called  a  compensatory  constipation. 
This  may  remain  or  it  may  terminate  in  a  diarrhoea,  often  post- 
prandial in  character,  the  act  of  eating  seeming  to  excite  an  uiuisual 
motor  activity  which,  beginning  in  the  stomach,  continues  to  the 
colon.  Several  times  I  have  predicted  the  diagnosis  merely  from 
the  hurried  emptying  of  the  bowel  after  eating.  Especially  is  this 
true  as  regards  breakfast.  Lesions  of  the  intestines  are  compara- 
tively unimportant. 
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Liver.  In  3.3  cases  tlu>  liver  is  recorded  as  diseased;  in  23, 
larf^e;  in  0,  small;  induradon  in  the  ref^ion  of  the  p^all-hladder,  in 
2;  tenderness  around  the  <i;all-bladder,  in  1. 

Kidneys.  The  state  of  the  urine  was  recorded  in  80  cases, 
aniono;  which  albumin  was  found  in  33,  tube  casts  in  16,  ovcracidity  in 

10,  indican  in  lar^e  amount  in  13,  alkalinity  in  3,  specific  gravity 
relatively  low  in  21,  anioinit  decreased  in  29,  urea  decreased  in  40. 
This  emphatically  disposes  of  the  statement  once  made  that  indican 
in  the  urine  is  the  rule  in  low  secretion  of  hydrochloric  acid.  The 
frccjuency  in  which  albumin  appears  is  somewhat  remarkable.  The 
lowered  secretion  both  in  the  (juantity  of  urine  and  in  solids  is  inter- 
esting, but  was  to  have  been  expected. 

Gastro-intestinal  Symptoms.  Vomiting  was  complained  of  in 
29  cases,  sometimes  at  rare  intervals,  often  at  periods  of  a  few  days 
only;  sometimes  excited  by  a  hearty  meal  or  by  very  cold  or  very 
stimulating  food.     Nausea  was  present  in  10  cases,  regurgitation  in 

11,  sour  regurgitation  in  6,  eructation  in  24,  pain  in  19,  sense  of  sore- 
ness in  9,  anorexia  in  20,  hyperorexia  a  number  of  times,  gastric 
distress  in  30,  excessive  salivation  in  2.  I  have  been  unable  to  find 
any  relation  between  achylia  and  ptosis  or  gastrectasis. 

Gastric  symptoms  are  sometimes  very  conspicuous.  One  patient 
had  excessive  vomiting  for  two  years,  bringing  up  large  quantities 
of  watery  mucus.  She  said  she  felt  sure  there  were  two  places  where 
food  went  down.  In  one  place  it  passed  on,  in  the  other  it  stopped ; 
this  she  vomited.  She  sufl^ered  immediately  after  eating,  especially 
meat,  but  she  liked  and,  indeed,  craved  it.  One  of  the  most  con- 
spicuous stomach  symptoms  is  appetite,  which  the  patient  is  afraid 
to  satisfy  because  of  distress  thus  induced. 

Mentality\  There  is  a  field  for  a  perverted  mental  attitude  in 
patients  who  know  that  they  sufier  from  this  condition,  but  that  is 
true  of  all  dyspeptics.  One  patient  regularly  wakes  between  twelve 
and  three  with  distress  and  nausea.  Then  she  regurgitates  once  or 
twice  a  tablespoonful  of  fluid,  feels  better,  and  sleeps  until  morning. 

General  Symptoms.  Generally  patients  with  achylia  gastrica 
suffer  from  vague  general  symptoms,  and,  sometimes,  at  most, 
merely  suspect  the  stomach.  Complaint  is  made  of  unaccountable 
fatigue,  occipital  headache,  myalgia,  disturlied  sleep,  mental  depres- 
sion, arthralgia,  loss  of  weight.  Usually  there  is  complaint  about 
the  intestines  or  liver.  One  interesting  patient  suffered  from  the 
stomach  for  years;  five  years  ago  he  practised  gastric  lavage  for  three 
months.  Following  this  he  had  severe  fever  for  five  weeks,  proba- 
bly typhoid.  Two  months  later  he  began  desc(uamating,  and  within 
a  year  had  lost  the  nails  of  his  hands  and  feet.  Afterward  his 
stomach  symptoms  were  better  until  within  the  last  seven  months. 

General  weakness  or  depression  was  complained  of  in  33  cases, 
nervous  excitement  in  4  cases,  nervous  depression  in  14,  loss  of 
vveight  in  24,  arteriosclerosis  in  24. 
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A  l>iiiict  iT;ic-ti(iii  was  tliscovercd  sooner  or  later  in  20  per  eeiit.  of 
tlie  eases,  altliou^ii  only  in  faint  traees,  except  in  (wo  or  three  rare 
instances  when  real  improvement  occurred;  reiniin  or  rennet  zvmo- 
t;en  ultimately  appeared  in  ten  cases  when  formerly  absent;  free 
hydrochloric  acid  a{)pearetl  ultimately  in  three  cases,  to<;ether  with 
ii;eneral  improvement  in  secretion.  Lactic  acid  was  rarely  present 
in  larjj;e  amoimt,  hut  apj)eared  at  least  in  traces  in  44  cases.  More 
than  a  normal  amount  of  mucus  was  present  in  02  cases. 

I  have  observed  in  several  cases  of  complete  achylia  in  women 
that  the  symj)toms  were  all  ameliorated  and  the  general  health 
improved  durini;-  {)re^iiancy  and  lactation.  In  one  case  there  was 
j)ersistent  diarrluea  occurring  after  meals,  accompanied  w'itii  great 
ilistress,  hunger  which  w'as  cut  short  before  the  repast  was  com- 
jileted,  and  a  sense  of  general  depression  and  fatigue.  Objectively 
there  was  the  appearance  of  poor  health.  All  these  disaj)])eared 
during  pregnancy,  and  the  patient  gained  raj)idly  in  weight  and  a 
good  condition  continued  until  she  was  delivered.  This  was  repeated 
during  three  consecutive  gestations,  and  at  no  time  was  there  gastric 
secretion.  In  another  case  there  was  marked  improvement  during 
pregnancy  which  terminated  l)y  premature  delivery.  With  this  event 
the  symptoms  recurred  and  the  gastric  secretion  remained  ai)sent. 

It  has  been  stated  that  gastric  secretion  recurred  in  some  cases  after 
a  long  period  of  treatment.  The  first  case  seemed  typical  except 
that  it  was  accompanied  by  marked  excess  of  mucus.  In  about  a 
month's  treatment  the  secretion  returned  sufficiently  to  show  traces 
of  free  hydrochloric  acid  with  biuret  reaction.  The  case  was  proba- 
bly secondary  to  gastritis.^  A  second  case  under  observation  for 
four  years  had  complete  absence  of  all  evidence  of  secretion  for  one 
year,  after  which  there  was  present  a  biuret  reaction  during  al)out 
half  of  the  time.  Traces  of  combined  chlorides  were  found.  After 
three  years  free  hydrochloric  acid  appeared  and  the  digestion  was 
in  every  way  improved.  This  was  a  case  of  "lues  in  the  innocent." 
The  third  case  had  been  under  treatment  at  intervals  during  two 
years  and  three  months,  at  the  end  of  which  time  he  had  a  biiu-et 
reaction  and  free  hydrochloric  acid.  The  man  subsequently  gained 
very  much  in  weight  and  general  vigor.  In  this  case  also  there 
was  usually  present  too  much  mucus.  I  think  these  cases  should 
all  pass  for  instances  of  achylia  gastrica.  The  general  picture  was 
quite  unlike  that  of  cases  of  subacidity  \vhich  go  on  showing  pres- 
ence of  emzymes  and,  from  time  to  time,  a  faint  trace  of  hydrochloric 
acid.  I  am  not  able  to  say  that  arteriosclerosis  occurred  in  a  greater 
proportion  of  cases  than  would  be  expected  in  the  same  number  of 
other  chronic  diseases.  It  is  noted  as  having  been  found  very 
marked  in  8  cases. 

>  Faber  and  Lange  (Ztschr.  fiir  klin.  Meil.,  190S,  Ixvi),  reporting  50  cases,  liuld  (hat  in 
all  cases  of  acliylia  gastrica  we  have  to  do  with  a  gastritis  or  a  degeneration  of  the 
secreting  structure  of  the  mucosa. 
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Stomach  symptoms  arc  not  uniformly  present  in  achylia  gastrica. 
The  proportion  of  cases  in  which  this  is  true,  I  am  unable  to  state. 
The  symptoms  are  often  inconspicuous,  com{)laint  being  made 
merely  of  a  sense  of  "goneness"  or  hunger  appearing  too  soon  after 
eating. 

In  the  examination  of  stomach  contents  of  supposedly  healthy 
individuals,  the  gastric  secretion  has  occasionally  been  found  absent. 
Such  cannot  be  counted  as  iiistances  of  achylia  except  after  repeated 
examinations  have  been  made.  Anyone  who  has  repeatedly 
examined  many  stomachs  will  be  struck  by  the  fact  that  those  that 
promise  to  be  achylia  will  show  in  a  few  days  a  normal  or  even  an 
excessive  secretion. 

In  some  instances  of  achylia  the  stomach  is  resentful  of  all  acids. 
It  is  at  times  difficult  to  administer  hydrochloric  acid  even  in  small 
quantities  to  these  patients;  at  other  times  this  remedy  gives  distinct 
relief  and  seems  to  benefit  the  patient  generally.  It  has  seemed  to 
me  that  the  administration  of  pepsin  has  added  to  the  comfort  and 
well-being  of  these  patients. 

I  am  indebted  to  Dr.  Myrtle  L.  Massey  for  the  intelligent  analysis 
of  the  cases  upon  which  this  paper  is  founded. 
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Formerly  duodenal  ulcer  was  looked  upon  as  a  rare  disease, 
which  could  hardly  be  recognized  during  life.  AMien  chronic  ulcers 
of  the  stomach  began  to  be  treated  surgically,  duodenal  ulcers  were 
often  met  w4th  at  the  operation.  It  was  shown  that,  in  many  cases 
in  which  the  ulcer  was  believed  to  be  in  the  stomach,  it  was  found  in 
the  duodenum.  Pagenstecher-  justly  laid  stress  upon  the  importance 
of  surgical  treatment  of  duodenal  ulcer.  In  1899  he  reported  several 
cases  of  ulcer  of  the  duodenum,  which  were  treated  successfully  by 
him  by  gastro-enterostomy.  ]\Ioynihan^  points  out  the  difficulty  of 
the  diagnosis  of  duodenal  ulcer,  and  says:  "The  symptoms  of  duo- 
denal ulcer  are  chiefly  characterized  by  their  lack  of  ostentation.  In 
more  than  half  of  the  cases  in  which  ulceration  is  found  at  the 
necropsy,  symptoms  have  never  been  present.  In  151  cases  collected 
by  Perry  and  Shaw,  in  which  duodenal  ulceration  was  found  post- 

1  Read  at  a  meeting  of  the  American  Gastro-enterological  Association,  Atlantic  City,  N.  J., 
June  5,  1909. 

-  Die  chirurgische  Behandlung  des  Duodenalgeschwiirs.  Deutsche  Zeitsch.  f.  Chir.,  1899, 
p.  541. 

*  On  Duodenal  Ulcer  and  its  Surgical  Treatment,  Lancet,  1901,  p.  1656. 
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morti'in,  l\\vvv  wcic  ',)!  in  which  there  were  uo  uiiteccdriit  syiiiploms." 
'riratiiu'iit  should  \)c  medical.  Siiri;ic;d  treatment  is  in  order:  first 
in  perforation;  second,  when  abscesses  develop;  third,  when  pain 
and  hemorrha*^es  occur  [)ersistently;  and  fourth,  when  stenosis 
associated  with  dihitation  of  the  stomach  develops.  The  .same 
author,  in  conjunction  with  Rohson,^  expresses  himself  in  a  similar 
manner:  "Duodenal  ulcer  very  frecjuently  fails  to  yield  to  general 
treatment,  and  from  our  experience  of  these  ca.ses  we  believe  it  i.s 
nnich  more  frecjuently  the  cause  of  fatal  .symptoms  than  is  generally 
recognized.  In  hemorrhage  from  the  stcjmach  or  (hKxlenum,  as 
shown  by  hematemcsis  or  melena,  where  general  treatment  has  been 
tried  and  failed,  and  where  the  bleeding  is  persisting,  or  recurring 
after  brief  intervals,  operation  is  advisable  with  a  view  to  find  and 
to  secure,  if  possible,  the  bleeding  point  or  points,  or  of  performing 
gastroenterostomy  in  order  to  obtain  physiological  rest,  and  tiius  to 
favor  natural  liemostasis." 

Mayo''  calls  especial  attention  to  the  great  frequency  of  duodenal 
ulcers.  In  his  193  cases  operated  on  for  ulceration,  he  found  stomach 
ulcer  in  bO  patients,  ducxlenal  in  119,  and  both  combined  in  14. 
As  contrasted  with  ulcer  of  the  stomach,  duodenal  ulcer  is  found  more 
frequently  in  men  than  in  women;  according  to  Mayo,  men  furnish 
73  per  cent.,  women  27  per  cent.;  according  to  Robson,  86  per  cent, 
and  14  per  cent,  respectively.  Mayo  tries  to  explain  this  as  follows: 
"The  curve  of  the  duodenum  in  men  is  usually  higher  than  in  women; 
that  is,  the  first  portion  of  the  duodenum  in  men  is  nearly  alway.-^ 
ascending,  while  in  women  it  is  often  transverse.  It  seems  probable 
that,  for  mechanical  reasons,  the  alkaline  secretions  of  the  liver  and 
pancreas  more  readily  neutralize  the  acid  chyme  in  the  upper  duo- 
denum in  women  than  in  men." 

Robson^  agrees  wath  the  great  frequency  of  duodenal  ulcers. 
He  says:  "Operative  experience  shows  that  in  a  large  proportion  of 
cases  duodenal  and  gastric  ulcers  co-exist,  and  that  the  real  proportion 
of  duodenal  to  gastric  ulcers  is  1  to  2  or  thereabout."  Regarding 
treatment,  Robson  says:  "While  gastric  ulcer  is  distinctly  amenable 
to  medical  treatment  in  the  earlier  stages,  it  is  questionable  if,  when 
once  peptic  duodenal  ulcer  has  passed  to  the  stage  of  being  recog- 
nized by  definite  symptoms,  it  is  ever  really  permanently  cured  by 
medical  treatment  alone."  Referring  to  a  material  of  66  cases  of 
duodenal  ulcer  operated  on  by  himself  without  a  single  death,  Robson 
tries  to  define  its  symptomatology.  There  is  usually  pain  two  to 
three  hours  after  meals.  It  is  due  to  the  irritating  effect  of  the  acid 
on  the  open  ulcer,  and  i)artly  to  spasm  of  the  pylorus  and  to  dragging 
on  adhesions  which  are  often  present. 

<  Diseases  of  the  Stomacli  and  their  Surgical  Treatment,  New  York,  1904. 
'Tlie  {Contributions  of  Surgery  to  a  Better  Understanding  of  Gastric  and  Duodenal  Tlcer, 
Annals  of  Surgery,  1907,  p.  810. 

»  Duodenal  Ulcer  and  its  Treatment,  Brit.  Med.  .Jour.,  1907,  p.  248. 
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The  following  symptoms  are  more  or  less  characteristic:  Inter- 
mitteiK'V  of  the  attacks;  dilatation  of  the  storaacli  during  the  exacer- 
bations due  to  pyloric  spasm;  hyperchlorhydria;  vomiting  not  fre- 
quent; hematemesis  or  melena;  and  perforation  in  10  per  cent,  of 
the  cases.  Surgical  treatment  consists  in  excision  of  the  ulcer  or 
an  infolding  of  the  duodenal  wall  at  the  site  of  the  disease,  or  gastro- 
enterostomy.    The  latter  forms  the  rule. 

Deaver  and  Ashhurst'  agree  with  liobson  with  reference  to  the 
symptomatology  of  duodenal  ulcer;  they  place  the  frequency  of 
perforation  at  25  per  cent.  M.  Jaffe*  mentions  two  cases  of  duo- 
denal ulcer  with  perforation.  Both  were  operated  upon,  one 
recovering  and  the  other  dying.  In  neither  of  them  were  there  any 
symptoms  of  ulceration;  perforation  was  the  first  sign  of  the  disease. 
There  was  rigidity  of  the  right  rectus  muscle,  very  intense  pain, 
and  tympanites  in  the  region  of  the  liver.  The  ulcers  are  usually 
small,  about  the  size  of  a  quarter  dollar. 

"Whereas  all  of  the  mentioned  papers  were  written  by  surgeons,  a 
few  important  contributions  have  been  published  lately  by  clinicians. 
Kuttner^  describes  two  cases  of  duodenal  ulcer  in  children  in  the 
first  decennium,  the  one  being  four  weeks  old  and  the  other  four  years. 
Both  died  of  gastric  and  intestinal  hemorrhages.  Autopsy  showed 
ulcers  in  the  horizontal  part  of  the  duodenum.  Kuttner  advises  in 
all  cases,  w^hen  medicinal  treatment  is  inefficient,  to  think  of  surgical 
intervention.  Pewsner^"  reports  a  case  of  duodenal  ulcer  with  autopsy. 
During  the  disease  there  existed  at  first  a  digestive  and  later  a  con- 
tinuous hypersecretion  of  gastric  juice.  There  was  no  pain  on 
pressure  in  the  epigastrium,  nor  was  there  any  connection  between 
the  taking  of  food  and  the  pains.  Before  death  a  severe  hemorrhage 
occurred.  At  the  autopsy  an  ulcer,  the  size  of  a  dollar,  with  thick- 
ened margins  was  found  on  the  posterior  wall  of  the  duodenum.  No 
signs  were  found  microscopically  of  a  neoplasm. 

Until  lately  a  positive  diagnosis  of  duodenal  ulcers  could  be  made 
only  on  the  operating  or  postmortem  table,  as  the  clinical  symptoms 
were  not  sufficiently  marked  to  indicate  the  condition  with  certainty. 
Since  I"  have  used  the  thread  test  I  believe  the  diagnosis  of  duodenal 
ulcer  can  be  made  clinically  with  some  certainty.  I  therefore 
consider  it  advisable  to  describe  all  the  cases  of  duodenal  ulcer  which 
I  had  occasion  to  observe  during  the  last  year  antl  in  which  the  thread 
test  was  employed. 

Case  I. — Nathan  B.,  aged  thirty-three  years,  has  been  suffering 
for  about  eight  years  from  frequently  recurring  attacks  of  gastralgia 

'  Surgery  of  the  Upper  Abdomen,  1909,  p.  200. 

*  Durchbruch  von  Magen-  und  Duodenalgescliwiiren,  Berl.  klin.  Woch.,  1908,  p.  3-16. 

'  Ueber  das  Vorkommen  von  Ulcus  duodeni  im  ersten  Decennium,  Berl.  klin.  Woch.,  1908, 
p.  2099. 

'"  Ueber  einen  Falle  von  Ulcus  duodeni.  Arch.  f.  Verdauungskr.,  1908,  xiv,  645. 

1'  A  New  Method  of  Recognizing  Ulcers  of  the  Upper  Digestive  Tract,  Med.  Record,  1909, 
p.  549. 
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altoiit  two  to  three  hours  after  meals,  and  severe  eonstipation.  The 
attacks  last  one  to  two  months  and  alternate  with  intervals  of  freedom 
from  j)ain.  In  Oetoher,  I'.XIS,  the  patient  vomited  a  lartjje  (piantity 
of  hlood  (half  a  (piart).  On  November  25,  1<H).S,  he  was  examined 
Ity  me.  The  thoraeic  organs  were  intaet,  the  stomaeh  was  not 
dilated,  j)alpation  revealing  no  painful  area.  The  stomaeh  bueket 
showed  one  hour  after  test  breakfast:  IICl  +  diluted  twelve  times; 
in  other  words  a  marked  hyperchlorhydria.  On  November  20,  lOOS, 
the  duodenal  bueket  was  allowed  to  remain  in  the  digestive  traet 
over  night,  and  was  removed  early  on  the  twenty-seventh  in  the  fast- 
ing condition.  The  bucket  was  filled  with  a  yellowish  bile-like 
Huid;  reaction  alkaline.  The  thread  was  colored  golden  yellow 
from  53  to  73  cm.  and  reddish  brown  from  01  to  02  em.  A  similar 
result  was  found  with  the  duodenal  bucket  on  December  1,  19()<S — a 
reddish  brown  coloration  of  the  threatl  between  01  to  02  cm.  'J''he 
j)atient  was  given  alkalies,  and  his  condition  improved. 

Case  II. — H.  L.,  aged  thirty-eight  years,  has  suffered  for  ten 
years  from  attacks  of  pain  occurring  once  or  twice  yearly  in  the 
region  of  the  stomach,  associated  with  nausea,  sometimes  with  real 
vomiting,  and  lasting  from  several  days  to  two  weeks.  The  attack 
usually  begins  suddenly  at  midnight;  the  patient  awakes  and  com- 
plains of  nausea.  During  the  period  of  attack  considerable  stomach 
.symptoms  are  present,  particularly  two  to  three  hours  after  meals, 
together  with  heart  burn,  frecjuent  eructations,  and  the  raising  of 
water  brash.  The  patient  usually  feels  rather  weak  during  the 
attack,  and  must  generally  remain  abed  the  first  few  days.  In  the 
intervals  complete  euphoria  exists.  He  never  had  jaundice.  The 
stool  is  generally  regular,  rarely  constipated.  Physical  examination 
showed  cardioptosis,  hepatoptosis,  atony,  and  ptosis  of  the  stomach. 
The  stomach  contents  one  hour  after  test  breakfast  showTd:  HCl  +  : 
total  acidity  =  85;  no  occult  blood.  Palpation  of  the  abdouien 
showed  only  slight  sensitiveness  to  pressure  toward  the  right  of  the 
linea  alba,  in  the  region  of  the  liver  and  below.  The  duodenal 
bucket  was  twice  used,  the  patient  retaining  it  over  night.  The 
first  test  on  February  11,  HKJO,  showed,  on  withdrawing  the 
bucket,  slight  resistance  for  about  15  cm.,  then  no  resistance  until 
the  entrance  of  the  oesophagus  was  reached.  The  bucket  was  filled 
with  bile;  reaction  alkaline;  steapsin  present;  at  00  cm.  from  the 
knot  a  trace  of  brownish  coloration  for  about  1  mm.  was  visible.  The 
second  test  was  made  February  21,  1009,  with  the  following  results: 
thread  colored  yellow  at  the  bucket;  thread  distinctly  reddish  brown, 
from  59  to  62  cm.  Contents:  HCl  trace;  after  neutralizing  steajisin 
and  trypsin  w^ere  found.  The  patient  was  told  to  wear  an  abdominal 
suj)j)orting  bandage,  and  was  given  alkalies  and  olive  oil  twice  daily. 
He  felt  better  and  gained  somewhat  in  weight. 

Case  III.— J.  H.  S.,  aged  forty  years,  traveller,  has  had  no  syphilis; 
is  a  moderate  user  of  alcohol  and  tobacco.     He  has  always  been 
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well  until  five  years  ago.  He  then  began  to  sufiFer  from  attacks  of 
iii<lige.stion,  distress  in  the  stomach,  constipation,  and  wind,  all  of 
which  would  be  relieved  by  a  movement  of  the  bowels  or  by  car- 
bonated sodium.  About  two  years  ago  he  had  a  hemorrhage  from 
the  bowel  (the  blood  was  tarry).  This  had  been  preceded  about 
two  weeks  by  weakness,  distress,  and  malaise.  He  did  not 
observe  any  special  diet,  and  felt  well  for  about  one  year,  when  he 
had  a  second  hemorrhage  (melena),  which  was  accompanied  by 
pain  two  inches  above  the  navel  rather  than  in  the  pit  of  the  stomach, 
as  in  the  former  attack.  The  quantity  of  blood  lost  on  several  suc- 
cessive occasions  at  that  time  was  not  very  large.  He  was  then  very 
careful  as  to  his  diet  (raw  eggs,  milk,  and  bread  and  butter,  no  meat). 
He  had  pains  about  two  to  four  hours  after  eating,  never  imme- 
diately after  meals.  He  finally  got  well.  About  November  1,  1908, 
he  had  another  attack,  which  lasted  until  I  saw  him  (February  2, 
190!).)  He  then  had  the  pain  again  in  the  epigastrium  and  not  over 
the  navel.  His  pain  was  never  constant,  and  was  relieved  tempor- 
arily by  eating,  but  returns  again  in  one  to  two  hours.  Bowels 
have  always  been  constipated.  The  physical  examination  of  the 
ch(>st  and  abdominal  organs  did  not  reveal  anything  abnormal. 
Palpation  of  the  gastric  and  epigastric  regions  w^as  not  painful.  One 
hour  after  test  breakfast  the  gastric  contents  showed:  HCl  +  ;  acidity 
=  115;  no  occult  blood.  On  February  4  the  patient  was  given  the 
duodenal  bucket  for  the  night;  on  February  5  the  bucket  was 
removed  in  the  fasting  condition  of  the  patient.  The  thread  length 
was  65  cm.  It  w^as  brownish  at  the  bucket  and  between  58  to  59  cm. 
The  contents  showed  free  HCl  + ;  no  bile.  Rectal  alimentation 
and  then  liquid  diet  were  advised. 

Case  IV. — B.  F.  M.,  aged  about  fifty-three  years,  w^as  seen  on 
February  1, 1909;  had  ten  years  ago  a  very  severe  attack  of  indiges- 
tion, causmg  spasms  of  pain  which  lasted  several  days.  After  about 
a  week  or  ten  days  he  suddenly  developed  jaundice,  which,  however, 
disappeared  in  twenty-four  hours.  About  two  days  after  that  he 
had  a  slight  paralysis,  which  left  him  speechless  for  twelve  hours, 
but  he  rallied,  and  after  a  few  months  was  as  well  as  ever.  Two 
years  later  he  had  a  very  similar  attack,  without  jaundice  and  wath 
no  other  after-effect.  Four  years  later  he  again  had  an  attack  of 
indigestion  just  as  severe,  but  with  none  of  the  other  ailments.  For 
the  past  two  years  he  has  had  trouble  with  his  stomach,  which 
seems  to  increase.  He  has  colicky  pains,  which  generally  leave  him 
with  a  feeling  of  exhaustion.  They  come  and  go  at  all  times,  but 
seem  to  occur  mainly  about  two  hours  after  meals  and  to  get  less 
when  patient  eats  something.  They  start  about  four  inches  above 
the  navel.  They  generally  go  all  the  way  around  to  the  kidney,  and 
while  never  very  severe  and  nothing  like  as  severe  as  eight  to  ten  years 
ago,  still  they  are  very  annoying  and  disturb  patient  considerably. 
They  interfere  with  his  appetite,  and  patient  has  lost  about  ten 
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|)()Uii»is  ill  \vc-ii,'lit  in  tlic  last  six  iiiontlis,  \\t'ii,'liiii<i  now  one  Iniiidicd 
and  ('ii;hty  pouiuls.  He  has  not  smoked  for  ten  years,  altlioii^li  lie 
was  formerly  an  exeessive  smoker,  from  fifteen  to  twenty  eif^ars  a 
day.  lie  is  a  very  moderate  drinker,  liowever,  sometimes  not  takiiM^ 
alcoiiol  in  any  form  for  two  or  three  months.  He  also  i^ave  iij)  eolfee 
and  tea  on  aeeoimt  of  the  taimin  eontained  in  them,  which  he  thoiifrht 
was  injurious  to  him.  Xothiiifj  abnormal  was  found  hv  the  physical 
examination.  One  hour  after  the  test  breakfast  the  i^astric  eontenis 
^how  II("1  +  ;  aeidity  =  10") ;  no  oeeiilt  blood;  no  stai,niatioii  of  food. 
The  duodenal  bucket  was  twice  ai)plied  on  Fel)ruary  3  and  5,  ]!I0<). 
The  thread  showed  a  reddish  brown  discoloration  between  (K)  to 
■)9  cm.  on  February  3,  and  similar  discoloration  at  55  to  til  cm.  on 
I'Vbruarv  5, 

Case  V. — ]\Ioses  O.  S.  aged  about  thirty-four  years;  salesman; 
used  to  be  a  moderate  drinker;  never  smoked;  never  had  syphilis. 
In  1900  he  was  taken  sick  \yith  diarrhoea,  and  had  to  trc)  to  the  toilet 
six  to  .seven  times  daily,  usually  after  eating.  He  had  a  pressing  down 
sensation  in  the  rectum  and  intestines,  as  though  he  wanted  to  go 
to  stool.  He  was  treated  ofi'  and  on  until  1002,  when  he  came  to 
me.  After  some  treatment  he  improved  and  went  out  West.  In 
1005,  however,  the  diarrhcea  returned;  about  two  to  three  times 
weekly  he  Avould  have  loo.se  bowels.  He  has  a  beating  sen.sation 
in  the  bowels,  as  though  his  heart  was  in  his  bowels.  Then  he  has 
a  dull  aching  pain  in  the  hypogastrium,  as  though  his  food  had  not 
properly  digested.  He  has  an  anguished  feeling  in  the  stomach  as 
if  a  lot  of  hydrochloric  acid  were  rolling  around  in  it.  This  seems 
to  gather  there  about  two  hours  after  he  has  eaten,  and  gives  him 
distress.  It  lasts  until  he  eats  again.  He  frequently  has  a  passage 
that  looks  like  goat  or  sheep  manure,  little  hard  round  lumps.  He 
sleeps  well  and  has  a  good  appetite.  The  examination  showed  that 
the  stomach  extends  to  about  a  hand's  width  below  the  navel.  The 
right  kidney  is  slightly  movable.  One  hour  after  the  test  breakfast 
the  gastric  contents  show:  HCl  +;  acidity  =  80.  The  duodenal 
bucket  was  twice  applied  (January  26  and  March  30,  1000).  The 
first  test  showed  a  distinctly  reddish  brown  discoloration  of  the  thread 
between  61  to  66  cm.  The  second  test,  which  was  taken  two  months 
later,  revealed  a  trace  of  brownish  di.scoloration  of  the  thread  at 
()5  cm.  The  patient  was  treated  with  alkalies  and  was  advised  to 
wear  an  abdominal  supporter.  He  has  gained  in  weight  ten  pounds 
in  the  last  two  and  one  half  months,  and  feels  considerably  better. 

Case  VI.— J.  F.  H.^' 

Epicrisls.  In  all  six  cases  the  diagnosis  of  duodenal  ulcer  was 
made  by  the  thread  test.  In  four  the  symptoms  pointed  to  duo- 
denal ulcer  with  .some  pro!)ability;  in  two,  however,  the  symptoms 
were  in  no  way  characteristic.     In  one  patient  who  was  operated 

»  See  Medical  Record,  April  3,  1909. 
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upon  the  ulcer  was  found  in  the  (hiodenum,  one  inch  beyond  the 
pvlorus,  as  (HauiKrsticatecL  lle^anHng  the  frequency  of  (hiodenal 
ulcer,  the  surgeons  (Mayo-Ilobson  and  others)  maintain  that  the 
proportion  of  gastric  to  duodenal  ulcer  is  as  3  to  2,  and  accord- 
ing to  Mayo  even  as  2  to  3,  whereas  pathologists  find  at  autop- 
sies a  pro})ortion  of  10  to  1.  This  seeming  contradiction  can 
be  easily  explained  by  the  fact  that  the  surgeons  see  only  those 
cases  in  which  an  operation  is  necessary.  Among  these  the  ulcers 
at  the  pylorus  or  in  its  immediate  vicinity,  as  they  lead  to  disturb- 
ance of  motility  of  the  stomach,  occupy  the  first  place.  Therefore, 
the  pr()j)ortion  of  duodenal  ulcers  must  be  high.  Most  gastric 
ulcers  not  situated  at  the  pylorus  are  cured  (cicatrization)  without 
surgical  intervention.  These  ulcers  or  cicatrices  are  then  found 
only  at  autopsy. 

According  to  my  own  experience  gained  with  the  thread  test, 
the  proportion  of  gastric  to  duodenal  ulcers  is  about  as  4  to  1 ; 
of  course,  the  proportion  must  be  still  higher  in  favor  of  stomach 
ulcers,  as  those  situated  at  the  fundus  cannot  be  demonstrated  by 
means  of  this  test. 

Symptomatology.  In  all  six  patients  a  marked  hyperchlorhydria 
was  present.  In  Cases  III  and  IV  there  also  was  a  slight  continuous 
hypersecretion  of  gastric  juice.  Slight  peristaltic  restlessness  of  the 
stomach  was  found  in  only  one  (Case  VI).  Pains  are  generally  present 
two  to  three  hours  after  meals,  and  are  alleviated  by  the  ingestion 
of  food.  Moynihan  calls  this  symptom  "hunger  pain."  In  nearly 
all  the  patients,  periods  of  suffering  alternate  with  periods  of  perfect 
euphoria.  Hemorrhages  (hematemesis  or  melena)  were  found  in 
two  of  the  cases.  Usually  constipation  is  present,  but  a  tendency  to 
diarrhea  was  found  in  two.  Pain  on  pressure  was  absent  in  nearly 
all  the  cases. 

Diagnosis.  The  symptoms  just  enumerated  (except  hemor- 
rhages) are  all  caused  by  hyperchlorhydria  and  frequently  occur 
without  the  presence  of  duodenal  ulcer.  If,  however,  in  association 
with  the  above  symptoms  hemorrhages  in  the  digestive  tract  occur, 
the  diagnosis  of  duodenal  ulcer  is  justified — for  the  real  gastric 
ulcers  generally  act  differently:  pains  immediately  after  meals, 
pressure  pains  in  the  epigastrium,  etc.  The  diagnosis  appears  to 
become  more  positive  if  the  thread  test  shows  a  distinct  blood  spot 
at  a  distance  of  58  to  66  cm.  from  the  teeth. 

Treatment. — The  treatment  should  at  first  be  medical.  In  the 
mild  cases  regulation  of  the  diet  (frequent  meals,  abstention  from 
highly  seasoned  substances,  acids,  and  too  fatty  foods),  improving 
the  general  condition  by  means  of  iron,  arsenic,  cold  sponging,  good 
air,  avoidance  of  bodily  exercise,  and  the  use  of  alkalies  are  sufficient 
to  effect  a  considerable  amelioration,  if  not  a  cure.  In  several  cases 
olive  oil  (two  tablespoonsful  morning  and  evening)  seemed  to  be 
of  service. 
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In  <:jriivcr  casfs  of  diiodciKil  nicer  ( lu'ni()iTliiii,'('.s,  severe  pain,  etc.) 
a  strict  nicer  cure  with  rest  in  bed  and  rectal  alimentation,  and  after- 
ward fluid  diet,  must  be  instituted.  In  these  cjises  lar^e  doses  of 
ina<;ni'sia  and  bismuth  are  of  benefit :  calcined  ma|fnesia,  ().')  fS  grains) 
bisnnith  sui)nitrate,  2  (;}()  grains),  in  j)o\vders — one  powder  three 
times  a  day,  a  half  hour  before  meals.  If  a  strict  rest  cin-e  has  been 
unsueee-ssful,  or  if  we  have  to  deal  with  severe  hemorrha<^es  endan^er- 
in«j  life,  and  returning  frequently,  or  if  obstinate  spasm  of  the  j)vlorus 
ot'curs,  a.ssociated  with  severe  j)ains  in  the  pyloric  rei^non  and  sli<,dit 
peristalie  restlessness  of  the  stomach,  an  operation  ( iisuallv  o;aslro- 
enterostomy)  is  indicated. 

In  duodenal  ulcer  the  clinician  must  advise  suri^ical  treatment 
sooner  than  in  gastric  ulcer,  as  the  former,  through  its  C(miplieations 
(hemorrhages,  perforations,  stenosis  of  the  pylorus),  endangers  life 
nuicli  more  readily  than  the  latter.  Gastro-enterostomy  in  these 
cases  is  fortunately  attended  with  good  results.  The  ulcer  will 
th(Mi  .soon  heal,  as  the  gastric  juice  does  not  longer  flow  over  the 
ulcerated  surface  in  the  duodenum  or  irritate  it.  At  all  events,  the 
dangers  of  hemorrhage,  perforation,  and  pyloric  stenosis  are  thereby 
prevented. 


CLINICAL    EXPERIMENTS    WITH   HOMOLOGOUS    VACCINES   IN 
THE  TREATMENT  OF  SEPTIC  ENDOCARDITIS  AND  PYEMIA.' 

By  W.  Gilman  Thompson,  ]\I.D., 

I'UOKKSSOlt   OF  MEDICINE   IN  THE   CORNELL  UNIVERSITY   MEIJICAL  COLLEGE,    NEW    YORK. 

Following  the  method  of  Sir  Almroth  E.  Wright"  of  the  injection 
of  homologous  or  autochthonous  vaccines,  I  have  treated  a  series 
of  cases  of  septic  (streptococcal)  endocarditis  and  pyemia  with 
results  wiiich  have  again  demonstrated  its  effectiveness,  and  afford 
.strong  hope  of  greater  success  when  the  techni(|ue  shall  have  become 
better  understood.  Of  the  series  herein  reported,  three  cases  of  septic 
endocarditis  were  cured,  with  one  of  serious  pyemia,  and  in  several 
other  cases  of  .se{)tic  endocarditis  there  was  clinical  e\idence  that 
the  septic  process  had  been  completely  controlled,  although  sub- 
secjuently  death  ensued  from  such  complications  as  tuberculosis  or 
pneumonia,  which  as  yet  are  beyond  the  influence  of  vaccine  treat- 
ment. 

In  .several  of  the  cases  polyvalent  vaccines  were  employed,  but 
without  benefit,  before  homologous  vaccines  coidd  be  obtained, 
which  latter  proved  effective.    In  fact,  in  no  case  in  which  the  honiol- 

'  Read   at   a  meeting   of   tlie   A.ssociation   of   American    Pliysicians,   WasliiiiKtoii,    U.  C, 
May  11.  1909. 
'Trans.  Harvey  Society  of  New  York,  1907. 
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ogous  vaccines  were  used  was  there  failure  to  produce  some  degree 
of  reaction,  such  as  a  downward  tenijx'rature  movement  and  other 
indications  of  at  least  tem})orary  betterment,  and  several  patients 
who  came  under  treatment  after  months  of  illness,  in  a  condition 
in  wliicli  a  fatal  issue  seemed  imminent,  gave  evidence  of  an  arrested 
progress  of  the  disease  for  many  weeks. 

Case  I. — Septic  Endocardiiis.  The  patient,  an  Italian  laborer, 
aged  thirty-four  years,  had  been  ill  for  a  month  before  he  entered 
the  Presbyterian  Hospital.  He  became  suddenly  ill  with  rigors, 
prostration,  and  fever  having  a  daily  j)eriodicity.  On  arl mission 
the  heart  was  found  enlarged  an  inch  to  the  left,  with  a  loud,  rough, 
booming  apical  systolic  murmur.  A  similar  murmur  appeared  sub- 
sequently over  the  aortic  valve.  Numerous  petecliiae  were  present, 
and  there  were  subcrepitant  rales  at  the  base  of  both  lungs.  The 
murmurs  increased  in  intensity,  and  three  weeks  before  death  the 
lower  lobe  of  the  left  lung  became  consolidated  and  fluid  was  aspi- 
rated from  the  pleura.  A  pure  streptococcus  pyogenes  aureus 
culture  was  twice  obtained  from  the  blood,  being  once  associated 
with  a  large  colon  bacillus.  The  percentage  of  polynuclear  cells  in 
the  blood  was  83.5,  and  the  leukocytes  numbered  14,600.  Although 
the  patient  died  forty-four  days  after  admission,  his  temperature 
(Chart  I)  illustrated  strikingly  the  influence  of  increasing  doses  of 
the  vaccine  derived  from  the  first  blood  culture,  which  caused  a 
total  fall  of  11°  (from  104.5°  to  93.5°  F.)  Recovery  was  impossible 
from  the  fact  that,  in  addition  to  the  vegetative  endocarditis  observed 
at  autopsy,  there  were  present  acute  nephritis,  chronic  pulmonary 
tuberculosis,  pleurisy,  and  infarct  of  the  spleen.  Examination  of  the 
heart  showed  fine  vegetations  on  the  free  border  of  the  left  anterior 
aortic  cusp,  on  the  ventricular  surface;  the  posterior  cusp  was 
retracted  and  thickened  along  the  free  border,  and  presented  a  large 
mulberry  vegetation,  1x2  cm. ;  on  the  corresponding  aortic  surface 
of  this  cusp  were  two  cul-de-sacs  which  extended  into  the  vegetation. 
The  other  valves  and  the  coronary  arteries  were  normal. 

The  patient  received  four  subcutaneous  vaccinations  at  intervals 
of  six  days,  containing  in  series,  50,000,000,  100,000,000,  and  two  of 
200,000,000  dead  streptococci.  For  the  ten  days  preceding  the 
first  vaccination  the  temperature  had  ranged  steadily  between  101.5° 
and  104.5°  F.  The  first  vaccination  of  50,000,000  reduced  the  tem- 
perature in  thirty-six  hours  from  104.5°  to  normal,  and  kept  it  normal 
and  slightly  subnormal  for  eighteen  hours.  It  rose  again  to  103.5°, 
when  the  second  vaccination  brought  it  gradually  down  in  two  days 
to  normal  and  subnormal.  It  rose  again  until  it  reached  105°  F., 
when  the  third  vaccination  of  double  the  previous  strength  again 
reduced  it  in  thirty-six  hours  to  normal,  and  finally  subnormal,  where 
it  remained  imtil  the  fourth  vaccination. 

Up  to  this  time  there  appeared  to  be  improvement  in  the  patient's 
condition,  commensurate  with  the  decline  in  temperature.     It  was 
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determined,  however,  to  i^ivc  the  fourth  vacciiiMtiou,  hut  for  the 
fourteen  sueeeedintr  (hiys  before  death  tlie  teMi|)erature  remained 
markedly  suhnormal,  and  on  one  oeea.sion  fell  as  low  a.s  \y.i.i')°  F., 
as  stated  ahove.  Durinijf  this  time  the  j)atient's  |)ulmonarv  and 
pleural  symptoms  made  serious  advanee,  and  he  l)eeame  rapidly 
weaker.     It  may  have  been  an  error  to  have  given  so  large  a  final 


vaccination,  but  if  so  it  wasdue  to  lack  of  experience  with  an  entirely 
new  method,  although  the  probability  remains  that  death  was 
more  directly  caused  by  the  severe  ne])Iu-itis,  tuberculosis,  and  the 
•  xtreme  damage  to  the  aortic  cusp. 

(  'ase    II. — Septic   Endocardiii.s.     This    was    likewise    an    unfair 
''  -t  of  any  treatment,  owing  to  the  great  number  of  complicating 
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maladies,  yet  it  illustrates,  in  less  striking  manner,  the  influence 
of  the  vaccines  on  t(Miii)erature.  The  patient,  an  Italian,  aged  forty 
years,  had  been  at  work  in  a})})arent  health,  until  three  weeks 
before  admission  to  the  Presbyterian  Hospital,  when  he  was  attacked 
with  j)aroxysmal  rigors  and  fever.  He  felt  somewhat  better  on 
alternate  days,  but  was  always  feverish.  One  week  before  admis- 
sion the  calves  of  both  legs  became  swollen  and  painful,  presumably 
from  neuritis,  and  })alpitation  was  complained  of.  On  admission 
there  was  no  cardiac  murmur,  but  later  a  loud  aortic  systolic  murmur 
developed,  and  the  apex  was  found  in  the  fifth  intercostal  space 
1 1.5  cm.  to  the  left  of  the  midsternal  line.  The  leukocytes  numbered 
19,300,  and  the  polynuclear  percentage  was  86.7.  It  is  worth  noting 
that  as  the  case  progressed  and  before  treatment  began,  the  leuko- 
cytes spontaneously  dropped  to  10,000  and  the  polynuclear  count 
to  <S1  per  cent.  Two  blood  cultures  gave  pure  streptococci.  For 
some  days  there  was  a  daily  severe  chill  that  accompanied  great 
fluctuations  in  temperature,  which  on  one  occasion  amounted  to 
9.5°  F.  (from  90°  to  105.5°  F.).  Four  weeks  after  admission  a  sub- 
cutaneous vaccination  of  50,000,000  dead  streptococci  was  given, 
followed  in  six  days  by  another  of  twice  that  amount.  The  first 
vaccination  kept  the  temperature  at  or  below  the  normal  for  two 
days,  and  the  second  was  followed  by  three  days  of  normal  tempera- 
ture, when  death  ensued.  There  w^re  so  many  lesions  observed 
at  autopsy  that  this  case,  like  the  preceding  one,  must  have  been 
doomed  from  the  commencement.  These  lesions  were:  Senile 
emphysema  with  pulmonary  gangrene;  chronic  interstitial  nephritis 
and  myocarditis;  cholelithiasis;  chronic  pancreatitis;  acute  peri- 
splenitis; early  cirrhosis  of  the  liver;  abscesses  of  abdominal  lymph 
nodes;  white  infarcts  of  the  spleen,  and  red  infarcts  of  the  kidney. 
The  aortic  valves  presented  acute  and  subacute  vegetative  endo- 
carditis, and  smears  from  the  vegetations  gave  streptococci.  In 
this  case  the  vaccines  unquestionably  controlled  the  temperature,  but, 
owing  doubtless  to  the  numerous  complications  present,  produced 
no  other  effect. 

Case  III. — Septic  Endocarditis.  The  patient  was  a  railway 
guard,  aged  thirty  years.  Two  weeks  before  admission  to  the 
Bellevue  Hospital  he  became  acutely  ill  with  a  sore  throat,  chills, 
sweating,  headache,  slight  cough,  and  mucous  expectoration.  On 
admission  no  cardiac  murmur  was  heard,  but  a  fortnight  later  a 
loud,  harsh,  systolic  aortic  murmur  developed  and  persisted.  Dur- 
ing the  first  three  weeks  that  the  patient  was  under  observation  he 
exhibited  an  exceedingly  irregular  temperature  (Chart  II),  which 
several  times  rose  to  100°  F.,  and  on  one  occasion  fluctuated  9°  F.  in 
one  day  (from  97°  to  100°  F.).  During  this  period,  also,  five  blood 
cultures  were  made,  three  of  which  gave  pure  stains  of  Streptococcus 
pyogenes  aureus,  but  it  is  interesting  to  remark  that  the  first  and  fourth 
were  sterile.     The  leukocytes  numbered  16,000,  and  the  polynuclear 
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tlicin  on  .siiccecdinir  days,  others  at  intervals  of  four  or  five  days. 
In  S  of  tlie  vaccinations  1CO,()CO,()00  dead  streptococci  were  given, 
derived  from  the  patient's  own  blood  cultures.  In  one  instance 
3CO,000,CCO  and  in  another  2CO,CCO,C0O  were  given.  Thus,  in  all, 
the  ])atient  received  1,300,CCO,000..  The  injections  had  remarkable 
effect  upon  the  temperature,  reducing  it  within  two  days  from 
105°  F.  to  normal,  and  repeatedly  reducing  it  when  it  tended  to  rise 
again.  It  never  became  so  markedly  subnormal  as  in  the  two  pre- 
ceding cases.  There  was  coincident  improvement  in  all  the  symp- 
toms. Having  been  apparently  dying,  the  patient  gained  in  strength 
and  weight,  the  leukocyte  count  dropped  to  8000,  and  the  poly- 
nuclear  percentage  to  53;  the  temperature  finally  remained  normal 
and  recovery  became  complete,  with  a  gain  in  weight  of  thirteen 
pounds. 

Case  IV. — Septic  Endocarditis.  The  patient,  a  girl,  aged  seven- 
teen years,  had  had  a  septic  temperature  for  more  than  five  months, 
with  occasional  chills  and  sweating,  when  first  seen  by  me  in  con- 
sultation. A  loud,  harsh,  mitral  systolic  murmur  had  developed 
after  a  few  weeks  of  illness,  and  petechia  were  present.  Despite 
the  apparent  good  digestion  of  ample  food,  emaciation  was  extreme, 
and  reached  a  degree  rarely  ecjualled  in  the  young  excepting  in 
protracted  cerebrospinal  meningitis.  At  my  suggestion  a  blood 
culture  was  made  by  Dr.  Hastings,  and  it  proved  to  contain 
Streptococcus  tenuans.  This  germ,  injected  in  a  mouse,  caused 
death  in  three  days,  with  extraordinary  emaciation,  so  that  the 
animal  appeared  to  be  merely  skin  and  bones.  A  vaccine  made 
from  the  blood  culture  was  given  repeatedly  in  doses  of  13,000,000 
to  20,000,000.  The  dosage  was  small  because  of  the  feebleness  of 
the  patient  and  the  difiiculty  of  giving  hypodermic  injections  to  one 
so  emaciated.  About  two  dozen  vaccinations  were  given,  at  first 
one  every  other  day,  and  later  one  every  day.  The  effect  on  the  tem- 
perature, doubtless  owing  to  the  small  dosage,  was  less  spectacular 
than  in  the  three  previous  cases,  but  the  vaccinations  steadied  the 
temperature,  that  is,  converted  it  from  a  markedly  septic  type  with 
wide  daily  excursions  to  a  continued  type  with  a  gradual  favorable 
downward  trend.  The  heart  action  also  became  steadier  and  less 
tumultutous,  the  svstole  being:  better  sustained.  On  one  occasion 
the  temperature  fell  to  normal  for  the  first  time  in  a  month  after 
vaccination,  and  there  was  a  coincident  fall  in  the  pulse  rate  from  an 
average  of  120  to  94.  A  blood  culture  made  after  several  vaccina- 
tions had  been  given,  showed  a  marked  reduction  in  the  number 
of  germs  present.  It  is  conceivable  that  in  this  case  the  refractory 
temperature  was  in  part  due  to  tissue  starvation,  for  I  have  rarely 
seen  greater  emaciation.  Normal  heat  regulation  in  such  a  case 
naturally  would  be  disturbed.  The  tendency  to  emaciation  and 
asthenia,  however,  did  not  yield  to  the  vaccination  treatment,  and 
after  two  months  the  patient  succumbed. 
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Case  V. — IScptic  Kiulucanlitis.  'The  |);iticiit  was  a  yoiiii^j  woman, 
a<;ril  ninetren  years,  prct^Miant  on  atlniission  to  the  Prcshylcrian 
IIosj)ital.  On  admission  she  was  very  weak  and  emaeiated,  and 
she  e.\liil)ited  a  septic  temperature  wliieh  ranged  from  1)7°  to 
103.5°  F.,  progressive  anemia,  petechia',  and  a  loud,  harsh,  hut 
variable  systolic  murmur  over  the  base  of  the  heart.  Polynucleosis 
reached  SO  per  cent.,  but  the  leukocyte  count  was  never  high,  the 
maximum  being  10, 3(10,  with  .subse(|Uent  spontaneous  fall  to  *i(j(]0. 
Two  blood  cultures  were  negative,  and  5  injections  of  10  c.c.  each 
of  Parke  Davis'  antistreptococcus  polvAalent  scrum  produced  no 
etftK't  of  any  kind.  A  thirtl  culture  gave  Streptococcus  ])yogenes 
aureus,  from  which  a  vaccine  was  made  by  Dr.  Meakins.  Two 
vaccinations  of  1(  0,C00,CC0  each  and  one'  of  2(:O,0CO,G0O  were 
given  at  intervals  of  four  days.  The  effect  on  the  temperature 
resembled  that  in  the  previous  case,  that  is,  the  maximum  was 
lowered  a  degree  and  the  course  became  steadier  and  distinctly 
less  septic.  Shortly  after  the  second  "accination  the  patient  was 
dehvered  of  a  .seven  mouths'  feeble  infant,  which  lived  about  twenty- 
four  hours.  I  was  interested  to  learn  whether  this  infant's  blood 
was  infected,  but  a  culture  proved  sterile.  Soon  afterward  the 
mother  died,  the  vaccinations  having  proved  of  merely  slight  tem- 
porary benefit. 

Ca.se  VI. — Septic  Endocarditis.  The  patient  was  a  young  mar- 
ried woman,  aged  twenty  years,  who  entered  Bellevue  Hospital 
with  a  .septic  vaginal  discharge  two  weeks  after  an  abortion.  She 
had  a  septic  temperature  ranging  from  101°  to  103°  F.,  and  was  very 
feeble.  There  was  a  general  neuritis  involving  both  arms  and 
legs.  She  was  curetted  and  a  vaccine  was  made  from  the  uterine 
streptoc-occi.  Subsequently  large  abscesses  were  opened  in  the 
left  ankle,  left  hand,  and  both  elbows.  A  second  vaccine  was  made 
from  one  of  the  abscesses.  The  patient  developed  a  faint  pulmonic 
systolic  and  a  presystolic  mitral  murmur  while  under  observation. 
A  few  petechire  appeared.  After  several  vaccinations  were  given, 
the  patient  showed  decided  improvement  and  streptococci  disa|>- 
peared  from  the  pus  in  the  last  abscess.  In  all,  eight  vaccinations 
were  given,  in  quantities  varying  from  45,CG0,CG0  to  150,000,000 
dead  streptococci.  Four  blood  cultures  proved  negative.  After  five 
weeks  of  fever  the  temperature  began  to  decline,  and  a  week  later 
it  became  normal  and  so  remained,  while  the  patient  comj)letely 
recovered  excepting  the  persistence  of  the  heart  murmur. 

This  case  may  fairly  rank  as  a  septic  endocarditis,  for,  despite 
the  negative  blood  cultures,  streptococci  were  obtained  from  the 
uterus  and  abscesses,  and  the  heart  murmurs  and  petechia^  developed 
under  observation. 

Ca.se  VII. — Septic  Endocarditis.  Recovery  from  Sepsis;  Sid)- 
sequeni  Death  from  Pneumonia.  For  the  following  al)stract  of  an 
additional  case  observed  at  the  Lincoln  Hospital  I  am  indebted  to 
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Dr.  Walter  I>.  Nilcs,  who  followed  the  case  in  the  service  of  Dr. 
N.  11.  Norton: 

The  patient  was  a  Greek  boy,  aged  sixteen  years,  who,  two  weeks 
before  admission  to  the  hospital,  was  taken  ill  acutely  with  palpita- 
tion, dyspncra,  a'denia  of  the  feet,  and  hnnbar  pain.  Under  observa- 
tion he  develoj)ed  a  septic  temperature  which  lasted  three  weeks 
until  controlled  by  vaccine.  There  was  a  diastolic  and  systolic 
aortic  murmur  and  a  systolic  mitral  murmur.  Pericarditis  with 
ett'usion  required  aspiration.  Blood  culture  revealed  Staphylo- 
coccus aureus.  There  was  a  leukocytosis  of  18,GC0  and  a  poly- 
nucleosis of  91  per  cent.  In  all,  10  v^accinations  with  homologous 
vaccine  were  given  in  periods  varying  from  one  to  three  days,  and 
doses  varying  from  100,000,000  to  725,000,000.  The  vaccinations 
produced  remarkable  resj)onse  in  lowering  the  temperature,  the 
largest  dose  causing  a  fall  in  two  days  of  S°  F.  (from  103°  to  95°  F.). 

After  sixteen  days  of  vaccination  treatment,  the  temperature 
remained  normal  and  subnormal  for  a  month,  and  the  notes  of  the 
case  record  "clinical  picture  entirely  changed;  patient  eats  well, 
sleeps  well,  feels  well;  wants  to  get  up."  The  blood  cultures  became 
negative  and  the  patient  was  evidently  cured  of  the  septicemia. 
Unfortunately,  at  the  end  of  the  month  he  acquired  pneumonia  and 
died. 

Case  VIII.- — Pyemia.  The  patient  w^as  a  railway  employee, 
aged  thirty  years,  with  pyemia.  Ten  days  before  admission  to  the 
Presbyterian  Hospital  the  patient  burned  ofT  a  "wart"  on  his  right 
hand  with  caustic.  The  wound  became  infected  with  staphylococci 
and  the  hand  greatly  swollen.  Bronchopneumonia  ensued,  for  which 
the  patient  sought  hospital  relief.  The  bronchopneumonia  ran  the 
usual  course,  but  defervescence  was  interrupted  by  a  septic  tempera- 
ture which  lasted  three  weeks,  wdth  a  maximum  rise  to  105°  F.  and 
daily  fluctuations  of  3°  F.  (Chart  III).  The  right  hand  and  wrist  had 
to  be  incised  twice.  Shortly  after  admission  the  left  hand  became  the 
seat  of  piu'ulent  infection,  and  likewise  was  incised.  On  the  fifteenth 
day  septic  arthritis  of  the  right  knee-joint  developed,  with  extensive 
fluctuation.  On  the  nineteenth  day  pyonephrosis  was  discovered, 
and  on  the  twenty-seventh  day  a  rapidly  spreading  diffuse  abscess 
formed  over  the  upper  left  side  of  the  chest  wall  and  shoulder,  which 
soon  contained  a  pint  of  pus.  I  invited  one  of  the  visiting  surgeons 
to  open  it,  but  the  patient  was  so  extremely  weak  that  the  surgeon 
said  death  would  probably  occur  within  a  few  hours,  and  thought 
it  useless  to  operate.  I  therefore  directed  my  house  physician  to 
insert  an  aspirating  needle  and  remove  what  pus  he  could.  The 
next  day  vaccine  treatment  was  begun,  and  such  prompt  improve- 
ment followed  that  the  surgeon  consented  to  open  the  shoulder 
abscess,  and  evacuated  a  dozen  ounces  of  pus.  The  knee-joint  had 
been  previously  aspirated.  I  was  embarrassed  in  obtaining  a  vaccine 
for  this  patient,  because  the  first  blood  culture  was  sterile.     In  all. 
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six  cultures  were  atteuipted.  Thv  third  and  fourth  only  showed 
Streptococcus  pyoi);onos  aureus,  the  four  others  l)eing  sterile.  Four 
subcutaneous  vaccinations  were  given  at  weekly  intervals,  three  of 
1()(),(;(:(),()C0  each  and  one  of  2C0,0C0,r;C0.  Inunediately  after  the 
first  viiccinati(ni  tlic  tcni])erature,  which  had  averaged  103°  to  103.5° 
¥.,  fell  2°,  and  remained  below  101.5°  for  three  days,  while  the  patient 
showed  great  improvement  in  every  way.  Subsequent  slight  eleva- 
tions were  controlled  by  the  other  injections  until,  after  a  total  of 
two  months  of  fever  from  the  commencement  of  the  illness,  and  one 
month  from  the  first  vaccination,  the  temperature  remained  normal, 
and  recovery  was  complete  excepting  the  damaged  knee-joint. 
The  patient  finally  left  the  institution  with  only  moderate  stiffness 
of  the  joint.  The  .T-rays  showed  .slight  destruction  of  bone.  Six 
montlis  later  1  saw  the  patient  digging  a  trench  in  the  street. 

In  this  patient  the  maximum  leukocytosis  was  18,800,  with  a 
polynucleosis  of  only  78  per  cent.,  which  latter  subsequently  rose  to 
87  per  cent. 

In  another  case  of  malignant  endocarditis  I  was  unable  to  obtain 
any  vaccine,  for  four  successive  blood  cultures  were  sterile,  and 
there  was  no  localization  of  pus.  I  therefore  again  employed  in 
10  c.c.  doses  the  Parke-Davis  polyvalent  serum,  made  from  viru- 
lent cultures  of  Streptococcus  erysipelatus,  but  without  benefit, 
and,  in  fact,  Avithout  reaction  of  any  kind.  This  patient  was  a 
youth,  aged  twenty  years,  who  had  a  septic  temperature  ranging  from 
subnormal  to  105°  F.,  anemia,  emaciation,  petechia;,  leukocytosis, 
varying  between  45,000  and  20,000,  and  polynucleosis  of  88. ii 
per  cent.  He  developed  a  loud  mitral  systolic  murmur  while  under 
observation,  which  autopsy  showed  was  due  to  a  circumscribed 
ulcer  surrounded  by  a  ring  of  vegetations  and  situated  upon  the 
lesser  cusp  of  the  mitral  valve.    The  aortic  valve  was  normal. 

J.  Barr^  reports  a  case  of  malignant  endocarditis  with  streptococcic 
blood  infection,  cured  by  vaccine  treatment.  Antistreptococcic 
serum  was  previously  employed  without  effect,  as  in  two  of  the  cases 
above  described. 

There  are  certain  diagnostic  features  observed  in  malignant 
endocarditis,  illustrated  by  the  cases  previously  cited,  to  which  I 
would  direct  attention: 

1.  The  observation  of  petechiae  is  most  important.  While  usually 
present  first  upon  the  legs,  they  may  occur  where  they  are  easily 
overlooked.  In  three  of  my  cases  they  were  first  seen  on  the  lower 
eyelid,  close  to  the  sclerotic,  and  on  the  hard  palate. 

2.  The  ordinary  blood  count  should  not  be  too  much  relied  upon 
in  diagnosis,  for  it  may  prove  misleading  or  variable,  and  may 
apparently  improve  as  the  patient  grows  worse.  In  one  case  of  thi.'^ 
series  the  leukocyte  count  fell  spontaneously  from  12,000  to  6000. 

3  Lancet,  February  23,  1908. 
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I  liavc  reconis  of  .scvrral  fatal  casrs  in  wliicli  (he  j)()lyini(l('ar  coiiiit 
was  lu'low  l)U  j)rr  cent.,  and  in  one  if  was  ')3  per  rent. 

.3.  A  neojatlve  blooil  ciiltiirc  slioiild  not  prejiulice  a<:;aiiisl  tlicdiajf- 
nosis  of  septic  eiidocanlitis.  In  Case  III  herewith  reported,  two  ont 
of  five  cuhures  were  sterih-.  In  Case  \',  two  ont  of  tliree  cultures 
were  st(Tile,  and  in  Case  \'1I1,  four  out  of  six  were  sterile.  In  a 
fatal  case,  in  which  strej)tococci  were  obtained  from  vegetations 
uj)on  the  mitral  vahe,  four  blood  cultures  had  previously  proved 
sterile. 

4.  The  character  of  the  heait  niinimir  is  often  distinctive,  lisually 
most  intense  over  the  aortic  re<^ion,  it  may  be  transmitted  to  the 
mitral  area,  or  may  be  heard  over  the  latter  area  first.  It  grows 
rapidly  louder,  and  is  of  a  harsh  booming  character  when  fully 
developed.  It  is  usually  accompanied  by  dilatation,  and  the  pulse 
may  be  of  the  Corrigan  type. 

5.  Anemia  is  progressive  and  extreme,  and  emaciation  may 
become  very  pronounced,  although  digestion  is  .seemingly  unimj)aired 
and  the  jiatient  may  take  abundant  food. 

(1.  P(>rij)heral  neuritis  with  j)ain,  tenderness,  and  sometimes  swell- 
ing is  not  uncommon  in  the  extremities,  independent  of  abscess 
formation  in  the  joints. 

7.  The  temperature  is  characterized  by  extreme  irregularity, 
and  there  are  few  conditions  in  which  such  wide  daily  fluctuations 
are  encountered.  In  two  of  the  cases  above  detailed,  this  variation 
amounted  to  more  than  9°  F.  within  half  a  day,  and  in  another  it 
was  8°  F.  On  the  other  hand,  the  entire  lack  of  septic  temperature 
or  petechia^  may  lead  to  failure  of  diagnosis,  as  illustrated  by  the 
following  case:  The  patient,  a  man,  aged  thirty  years,  entered  the 
hospital  nearly  moribund  from  intense  dyspnoea,  cyanosis,  and 
general  anasarca.  His  heart  was  greatly  hypertrophied  and  dilated, 
and  there  was  a  loud,  harsh,  mitral  systolic  murmur,  with  a  fainter 
mitral  presystolic,  and  an  aortic  stenotic  murmur.  The  leukocytosis 
was  22,000.  The  case  appeared  to  be  primarily  one  of  mitral  regurgi- 
tation with  inten.se  chronic  cyanosis,  which  had  lasted  several  months. 
During  the  patient's  life  of  three  weeks  in  the  hospital,  the  temperature 
never  ro.se  above  100°,  nor  did  it  vary  in  all  more  than  a  degree  and 
a  half.  He  died  suddenly  when  he  seemed  to  be  improving,  and  the 
autop.sy  showed  on  the  aortic  cusp  vegetations  as  large  as  a  rasp- 
berry, with  thickening  and  ulceration,  and  there  were  a  few  discrete 
pediculated  vegetations  on  the  larger  cusp  of  the  mitral  valve,  which 
yielded  a  pure  streptococcus  culture.  Unfortunately  no  blood 
culture  was  made  during  life. 

The  safety  and  usefulness  of  the  homologous  vaccine  treatment  has 
been  demonstrated  by  Wright,  in  whose  original  report*  two  cases  of 
septic  endocarditis  were  cited  in  which  the  temperature  was  markedly 

*  Loc.  cit. 
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infliicncc'd,  altliou<(li  the  j)atient.s  died,  Much  depends  u])on  tech- 
ni(|uc,  the  proper  dosage,  and  intervals  of  dosage,  as  well  as  upon 
bringing  the  patient  promptly  under  treatment  before  destructive 
lesious  have  develoj)e(l  in  organs  other  than  the  heart.  Tlie  difficulty 
of  not  always  ol)taining  a  positive  blood  culture  from  which  to  prepare 
an  homologous  vaccine  may  be  overcome  sometimes  in  other  ways. 
In  one  of  the  cases  of  this  series  vaccines  were  made  from  streptococci 
tlerived  from  the  patient's  septic  uterus,  and  subsequently  from  an 
abscess  in  the  arm.  In  another  case  the  vaccine  was  derived  from 
pus  in  the  knee-joint.  The  cultures  and  vaccines  employed  in  the 
described  eases  were  prepared  for  me  by  Prof.  T.  W.  Hastings, 
of  the  Cornell  University  ^Medical  School,  and  Dr.  J.  C.  Meakins, 
of  the  })athological  dejxirtment  of  the  Presbyterian  Hospital,  the 
vaccines  being  derived  in  each  case  strictly  in  accordance  with  the 
method  originally  devised  by  Wright. 

As  the  subject  is  a  new  and  important  one,  I  have  reported  the 
fatal  as  well  as  the  cured  cases,  with  some  degree  of  detail,  for 
in  several  of  the  fatal  cases  the  vaccines  protluced  marked  temporary 
beneficial  effect,  and  the  patient  apparently  was  cured  of  sepsis, 
only  to  die  of  some  other  disease.  In  summary:  Of  the  seven  cases 
of  septic  endocarditis,  three  were  cured  by  homologous  vaccine-, 
in  two  fatal  cases  the  effect  upon  the  septic  phenomena  was  striking 
and  temporarily  beneficial,  and  in  two  fatal  cases  it  was  slight, 
but  clearly  demonstrable.  In  addition,  one  advanced  case  of  pyemia 
was  cured. 


ACUTE  GANGRENOUS  PANCREATITIS. 

By  Louis  Jurist,  M.D., 


OF    PHILADELPHIA. 


The  number  of  cases  of  gangrenous  })ancreatitis,  especially  of 
those  eventuating  in  recovery,  that  have  been  reported,  is  so  small 
that  an  additional  case  mav  be  of  value  in  brinoins;  forward  dia<:- 
nostic  and  therapeutic  points. 

H,  M.  N.,  a  male,  aged  thirty-nine  years,  a  merchant,  is  an 
only  child.  His  father  died  of  some  liver  condition  associated 
with  ascites.  His  mother  is  living,  but  is  a  diabetic.  The  patient 
has  had  the  ordinary  diseases  of  childhood,  typhoid  fever  when  a 
boy,  and  pneumonia  at  the  age  of  twenty-five  years.  He  is  married 
and  has  two  children,  living  and  well.  He  is  temperate,  fond  of 
exercise,  and  eats  moderately  of  plain  food,  but  is  occasionall} 
costive. 

Some  nine  years  ago  the  patient  first  noticed  a  severe  epigastric 
pain,  lasting  over  night.    After  that,  at  long  intervals,  he  had  similar 
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pains,  l)iit  of  less  marked  severity.  In  the  siininier  ol"  1!((I7  lie  liad 
u  siulilen  attack  of  pain  svliieh  hail  to  he  relievt'd  hy  niorj)hine,  and 
since  tiien  the  attaeks  have  been  somewliat  more  frecpieiit.  'J'he 
hist  one  was  ahoiit  six  weeks  before  the  present  ilhiess,  and  again 
morphine  was  used.  In  all  of  these  attaeks  the  paroxysm,  while 
severe,  has  been  of  comparatively  short  dm-ation  and  imaccom- 
panietl  by  janndice. 

On  December  15,  1907,  the  patient  again  had  severe  abdominal 
pain  during  the  m'ght.  He  obtained  relief  from  a  small  hypodermic 
injection  of  morphine,  but  for  the  next  two  days  had  more  or  less 
epigastric  uneasiness  and  did  not  feel  well.  On  J)ecemb(>r  Ki,  when 
seen  by  me,  he  had  some  tenderness  in  the  e})igastrium,  to  tiie  left 
and  below  the  ensiform  cartilage.  On  the  following  day  the  pain 
increased,  but  no  mor])hine  was  required.  Ivavage  of  the  stomach 
with  al)out  a  cjuart  of  warm  water  ap})eare(l  to  give  him  relief. 
On  the  next  day,  December  IS,  1907,  the  patient  went  to  business, 
but  still  felt  uncomfortable.  About  seven  o'clock  on  the  evening 
of  this  day  he  was  seized  with  severe,  agonizing  pain  in  the  epi- 
gastrium, and  soon  after  this  vomited. 

Physical  examination  at  tiiis  time  showed  the  patient  to  be  suf- 
fering severe  pain,  w'hich  w'as  localized  in  the  epigastriiun  to  the 
left  of  the  median  line.  A  hypodermic  injection  of  one-fourth  grain 
of  morphine,  followed  soon  after  by  half  that  amount,  gave  only  par- 
tial relief.  The  temperature  w\as  95°,  the  pulse  ranged  from  SO  to  90 
per  minute.  The  patient's  skin  had  a  sallow  hue,  he  was  perspiring 
freely,  and  his  extremities  were  cold.  He  complained  of  slight 
epigastric  tenderness  and  some  nausea,  and  at  times  regurgitated 
a  small  amount  of  greenish  fluid.  Olive  oil  and  calomel  given  during 
the  night  and  next  morning  were  also  vomited.  In  the  next  two 
days  the  patient  developed  slight  jaundice,  which  disappeared  at 
the  end  of  forty-eight  hours.  His  bowels  did  not  move  until  the 
second  day.  Elevation  of  temperature  up  to  100.2°  was  at  times 
noted,  and  the  pulse  became  rapid,  weak,  and  irregular.  The 
vomiting  became  less,  but  did  not  cease,  and  in  the  intervals  the 
patient  was  troubled  by  persistant  belching,  which  caused  him 
great  pain.  Epigastric  distention  developed  about  December  20, 
and  gradually  became  more  marked.  Associated  with  this  w'as 
some  slight  rigidity  of  the  left  rectus  muscle  with  epigastric  tender- 
ness. The  gastric  tympany  extended  to  the  navel,  and  the  heart  apex 
was  pushed  upward  an  interspace.  About  four  days  after  the  acute 
onset  there  was  noted  limited  expansion  of  the  left  chest,  some 
tenderness  in  the  left  loin,  and  a  suggestion  of  a  friction  sound  in 
the  left  axilla.  The  bowels  were  moved  by  enemas,  but  flatulence 
continued  to  distress  the  patient.  The  patient's  general  condition 
was  one  of  marked  toxemia,  greatest  at  about  December  21.  His 
pulse  was  rapid  and  weak,  the  respirations  were  from  34  to  50  per 
minute,  and  the  temperature  irregularly  febrile,  but  never  exceeding 
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101°.  The  lu'ino^Mobin  was  low,  at  one  time  56  per  cent.,  while 
there  was  a  continued  and  increasing  leukocystosis,  reaching  a 
maxinnnn  of  23,400  on  December  25.  At  no  time,  however,  was 
there  an  excess  oF  jjolymorpliomiclcar  leukocytes. 

The  patient  gradually  improved  as  to  his  general  condition.  lie 
was  seen  in  consultation  by  Dr.  John  B.  Deaver  and  Dr.  John  H. 
INIusser,  of  Philadelj)hia,  and  on  December  26,  by  Dr.  Reginald 
Fitz,  of  Boston.  At  this  time  there  was  noted  a  deep-seated,  not 
tender  mass  in  the  ei)igastric  and  uj)per  umbilical  regions,  wiiicli 
was  apparently  continued  into  the  left  loin.  There  was  marked 
tenderness  in  the  left  flank.  The  epigastrium  was  slightly  distended, 
but  there  was  no  rigidity  of  the  recti  muscles.  The  edge  of  the 
spleen  was  palpable  and  there  was  an  extended  area  of  dulncss 
in  the  left  lower  axillary  region.  The  hepatic  dulness  extended 
from  nipple  to  navel. 

Up  to  this  time  there  had  been  no  laboratory  findings  of  impor- 
tance, except  the  leukocyte  coiuit  at  various  times.  The  urine,  at 
first  scantv  and  hit^h  colored,  later  became  more  free.  It  showed 
albumin  and  a  few  casts,  but  no  sugar.  The  Cammidge  test  was 
performed  twice,  once  with  positive  and  once  with  negative  result. 

The  diagnosis  of  acute  pancreatitis  was  first  made  December  21, 
and  on  December  26  all  the  signs  pointed  to  an  accompanying 
omental  bursitis,  without,  however,  an  accompanying  peritonitis. 
Operation  was  considered  as  being  indicated,  the  only  cause  of  delay 
being  the  hope  of  still  further  improvement  in  the  patient's  condi- 
tion. This  occurred  in  the  next  few  days,  and  justified  our  post- 
ponement of  operation. 

The  treatment  medically  up  to  the  time  of  operation  was  com- 
paratively simple.  The  patient  was  kept  on  very  light  liquid  diet, 
and,  as  occasion  required,  was  given  small  doses  of  strychnine.  His 
bowels  were  kept  open  by  enemas  at  first,  but  later  these  were  not 
needed.  At  the  time  of  greatest  depression  continuous  saline 
enteroclysis  by  the  Murphy  method  was  given,  and  seemed  to  cause' 
marked  improvement  both  in  the  patient's  general  condition  and  in 
the  kidney  function. 

On  December  27,  1908,  the  patient  was  removed  to  the  German 
hospital.  On  December  28,  1908,  he  was  operated  upon  by  Dr. 
John  B.  Deaver,  under  ether  narcosis.  The  pancreatic  collection 
was  approached  by  the  extraperitoneal  route  through  the  left  loin, 
the  incision  being  exactly  as  for  a  kidney  operation.  When  the 
location  of  the  pancreas  was  reached,  thick  dark  necrotic  material 
was  evacuated.  There  was  some  fat  necrosis  of  the  fatty  tissues 
along  the  line  of  entrance  to  the  omental  bursa.  No  attempt  was 
made  to  do  anything  but  drain  the  peripancreatic  space  and  the 
omental  bursa.  This  was  done  by  means  of  two  rubber  tubes  of 
large  caliber;  several  gauze  tampons  were  also  introduced. 

The  cultures  from  the  necrotic  material  removed  at  operation  were 
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tir^Mtivc,  a.s  were  also  those  tVoiii  a  slinht  aiiioiint  of  clear  fluid 
aspinitt'tl  into  ii  iiyjKxlcrinie  iieedk-  at  operation,  wlncli  .seemed  to 
come  from  just  beneath  the  muscles  and  from  a  point  ai)ove  the 
necrotic  and  purulent  material. 

The  ])atient  left  the  operatin^i,-  room  in  <;ood  condition.  I"\)r  a 
week  after  tlu'  operation  his  pulse  continued  rapid,  his  resj)irations 
were  above  the  normal,  and  the  temperature  showed  marked  fluctua- 
tions. It  was  often  subnormal  in  the  morning,  and  reached  a  maxi- 
mum in  the  evenini;-  of  103.4°.  The  patient  complained  at  times 
of  c-hilly  sensations  and  nausea. 

On  December  31  the  leukocytes  ro.se  to  31,800,  but  with  only 
7<>.o  |)er  cent,  of  polymorphonuclears  and  15.5  per  cent,  of  transi- 
tional cells.  The  lymphocytes,  laroe  and  small,  were  but  G.5  per  cent. 
( )n  January  0  the  left  chest  w^as  aspirated  becau.se  of  the  still  persist- 
VAfjr  (lulne.ss  there,  but  no  fluid  was  foimd.  On  January  8  a  large 
slough  was  removed  from  the  wound  4x2x2  cm.  in  size;  micro- 
scopic section  showed  it  to  be  necrotic  pancreas.  The  w^ound  after 
this  seemed  to  discharge  less,  but  the  discharge  again  became  very 
free.  Twelve  days  later  a  ])ortion  of  gangrenous  })ancreas  (con- 
firmed microscopically)  G  x  3^  x  3  cm,  was  removed,  and  on  the 
following  day,  perhaps  because  of  trauma  by  the  instruments,  there 
was  a  profu.se  hemorrhage  from  the  wound.  The  wound  was  tightly 
packed,  and  after  that  imj)r()ved  steadily,  although  still  existing 
in  the  form  of  a  small  discharging  sinus  at  the  time  of  the  patient's 
discharge  from  the  hospital  on  March  12.  The  discharge  from 
the  woiuul  was  always  very  irritating  to  the  skin,  and  analysis 
showed  it  to  consist  of  pancreatic  secretion  and  pus  cells.  Trypsin 
was  present  in  it. 

After  the  operation  the  patient's  temperature  w^as  irregular  for  a 
time,  but  gradually  dropped  to  the  normal  level.  The  treatment  was 
such  as  would  be  given  after  any  grave  operation.  Some  difficulty 
was  experienced  in  regulating  his  diet  at  first,  but  no  digestants 
except  a  little  pepsin  were  given.  The  urine  during  his  stay  in  the 
hospital  was  at  no  time  scanty,  and  showed  no  sugar,  but  always 
contained  a  few  casts  and  a  trace  of  albumin. 

At  the  present  time  the  patient  is  in  perfect  health.  The  sinus 
has  j)crmanently  healed,  after  several  temporary  closures  just  after 
he  left  the  ho.spital.  He  has  had  no  glycosuria,  has  gained  Hesh, 
and  digests  all  foods,  although  he  has  had  several  slight  attacks 
of  indigestion. 

An  examination  of  his  metaboli.sm  l)y  Dr.  D.  Jj.  Edsall,  of  Phila- 
delphia, shows  it  to  be  practically  normal  and  very  satisfactory, 
considering  his  recent  disturbance.  While  taking  a  diet  liberally 
supplied  with  fat,  an  average  of  103.5  grams  a  day,  he  absorbed  93.S 
per  cent.,  good  even  for  a  normal  f)erson.  He  absorl)ed  90.1  per 
cent,  of  nitrogen,  a  littl(>  below  the  normal,  and  the  stools  contained 
1.8  grams  a  day,  which  also  showcfl  rath(>r  poor  ab.sorption.     He 
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oxcretod  an  avcnifro  of  12.3  grams  of  nitrogen  in  the  urine,  hence 
witli  the  1.8  grains  in  the  feces  he  lost  14.1  grams  daily  while  taking 
17.9  grams.  Hence  he  retained  a  daily  average  of  3.8  grams,  which 
he  was  evidently  using  in  building  tissue. 

A  case  such  as  this  furnishes  many  points  of  interest  from  a  purely 
surgical  point  of  view,  Init  to  the  practitioner  or  clinician  the 
etiology  and  diagnosis  are  of  paramount  importance.  1  shall,  there- 
fore, scarcely  refer  to  the  surgical  aspects  of  the  case,  and  confine  my 
remarks  to  the  clinical  features  of  this  particular  case. 

As  to  the  etiology  we  must  be  somewhat  uncertain.  The  patient 
was  not  of  the  obese  and  alcoholic  type  usually  said  to  be  associated 
with  acute  pancreatitis,  although  a  review  of  the  later  literature 
shows  this  to  be  less  often  so  than  was  formerly  supposed.  The  re- 
peated attacks  of  transient  colicky  pain,  with  slight  evidences  of 
indigestion  and  constipation  at  times  present,  render  a  diagnosis 
of  biliary  calculus  probable,  even  in  the  absence  of  jaundice  at  any 
time.  The  attacks  of  pain  might  be  considered  as  being  due  to  pan- 
creatic lithiasis,  but  in  the  absence  of  marked  signs  of  disturbance 
in  the  pancreatic  function  this  is  untenable.  Indeed,  this  diagnosis 
has  so  rarely  been  correctly  made  that  we  may  well  leave  it  entirely 
out  of  consideration.  It  is  possible  that  cholelithiasis  was  the 
underlying  cause  of  the  acute  pancreatic  lesion.  Its  direct  causation 
is  open  to  cjuestion.  It  is  undoubtedly  an  "acute"  case,  yet  at  opera- 
tion there  was  no  evidence  that  a  large  amount  of  blood  had  been 
lost,  although  some  degenerated  blood  pigment,  etc.,  was  present. 
It  seems  likely,  in  view  of  the  patient's  previous  good  health,  and 
of  a  few  days  of  indefinite  illness  before  the  actual  onset  of  ultra 
acute  manifestations,  that  pancreatic  inflammation  preceded  the 
hemorrhage.  The  two  factors  mentioned  are  the  only  ones  upon  which 
we  can  base  such  a  supposition,  because  clinically  such  a  distinction 
at  the  time  of  onset  is,  of  course,  impossible.  On  this  assumption, 
then,  the  course  was  that  of  some  biliary  infection  producing  ai 
mild  inflammatory  condition  of  the  pancreas,  and  this  in  turn  produc-j 
ing  a  hemorrhage.  Following  the  hemorrhage  a  t}^ical  gangrenousj 
pancreatitis  occurred,  such  as  would  be  expected  after  interference 
with  the  blood  supply  of  a  large  portion  of  the  organ.  A  patient 
in  whom  this  is  the  sequence  of  events  would  seem  to  stand  a  some- 
what better  chance  of  recovery  than  one  in  whom  the  hemorrhage  is 
primary,  due  to  a  diseased  bloodvessel  wall.  In  such  case  we 
have  to  deal  not  only  with  the  grave  local  lesion,  but  also  with  the 
general  arteriosclerosis,  of  which  the  pancreatic  apoplexy  is  only  a 
terminal  manifestation. 

The  further  course  of  the  case  as  a  gangrenous  pancreatitis  is  to 
be  distinguished  from  those  in  which  a  localized  pancreatic  infection 
causes  a  purulent  condition  of  parts  of  the  organ  and  its  surrounding 
tissues.    The  former  affection  is  undoubtedly  the  more  grave. 


.iuhist:  acute  csangrenou.s  i-anckkatitis  is.') 

The  (liai^iiosis  in  any  case*  of  acute  pancreatitis  is  usually  not  easy, 
in  this  instance  the  rule  holds  good.  At  various  staj^es  of  the  disea.se 
durini;  the  first  few  days  a  number  of  conditions  were  simulated,  at 
least  to  such  a  (U><;ree  that  a  definite  diafjnosis  was  impossible. 
Before  the  acute  paroxysmal  onset  of  the  <:;raver  synij)t<)nis  the  ca.se 
presented  no  evidence  of  being  anything  more  than  perhaps  an 
atvpical  form  of  gastritis  or  gastroduodenitis.  The  patient  seemed 
slightlv  more  ill  than  he  should  be  under  those  conditions,  l)ut  nothing 
delinite  sujx'rvened.  At  tiie  time  of  the  acute  attack  of  j)ain,  that  is, 
the  actual  lu'ginningof  the  gangrenous  pancreatitis,  there  was  nothing 
pathognomonic,  yet  the  symptoms  were  suggestive.  At  that  time 
thev  were:  agonizing  epigastric  pain,  subnormal  temperature,  slow 
full  j)ulse.  and  absence  of  a  localized  point  of  tenderness  or  local 
abdominal  signs. 

The  pain  might  be  taken  to  resemble  that  of  either  a  perforating 
peritonitis  of  the  upper  abdomen  or  an  attack  of  gallstone  colic.  It 
was  referred  to  the  epigastrium  and  at  times  to  the  left  thereof,  but 
not  with  any  great  degree  of  definiteness.  As  against  possible  gall- 
stone colic  we  have  the  absence  of  any  radiation  to  the  shoulders,  back, 
etc.  But  it  may  safely  be  stated  that  at  its  very  onset  it  was  impos- 
sible to  differentiate  this  pain  from  either  of  those  mentioned.  The 
subnormal  temperature  would  occur  in  any  severe  sudden  abdominal 
trauma,  and  depends  upon  the  associated  shock.  Of  more  importance 
is  the  pulse.  This  in  the  attack  was  slow,  regular,  and  of  good 
volume.  The  association  of  a  good  slow  pulse  with  subnormal 
temperature  and  shock  is  infrecpient.  Especially  does  it  serve  to 
eliminate  from  the  diagnosis  a  perforative  peritonitis,  for  in  this 
the  pulse  practically  always  is  rapid  and  often  weak. 

The  association  of  slow  pulse  with  acute  pancreatitis  has  been 
dwelt  upon  by  the  later  (icrman  investigators,  notably  Noetzel 
and  Doberaner,  both  of  whom  have  noted  but  have  not  attempted  to 
explain  the  conflition.  Mayo  Kobson  does  not  speak  of  it,  however. 
John  B.  Deaver  states  that  in  his  experience  the  presence  of 
a  slow  pulse  at  the  very  onset  of  the  attack  is  common.  This  must, 
however,  not  be  confused  with  the  pulse  condition  some  hours 
later.  In  practically  every  instance  of  a  true  acute  hemorrhagic 
or  gangrenous  pancreatitis  the  pulse  in  a  very  .short  time  becomes 
rapid,  weak,  and  often  irregular,  as  in  the  present  instance.  Cyanosis, 
often  included  in  the  syndrome  of  an  acute  pancreatitis,  was  absent 
in  this  instance,  as  were  also  any  definite  localizing  signs  in  the 
abdomen  at  the  onset  of  the  attack. 

The  diagnosis  then  at  the  onset  was  impossible,  but  within  twenty- 
four  hours  certain  added  features  tended  to  make  a  definite  diag- 
nosis possible.  Obstinate  constipation  supervened,  which  could  not 
be  overcome  by  ordinary  means.  Vomiting,  which  had  occurred 
once  before  the  acute  attack  of  })ain,  now  took  place  several  times 
in  the  twenty-four  hours.     Both  of  these  conditions  are  practically 
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always  present  in  acute  pancreatitis.  More  important,  however, 
as  a'siiV)jeotive  sign  was  the  obstinate  belching.  Probably  due  to 
a  diaphragmatic  inflammatory  involvement  from  the  inflamed 
retroperitoneal  space,  it  has  been  noted  almost  without  fail  in  every 
case  of  acute  pancreatitis.  Not  only  this,  but  it  has  been  to  the 
patient  a  far  more  distressing  thing  than  even  severe  vomiting, 
as  each  eructation  seems  to  cause  great  pain. 

Slight  icterus  came  on  within  twenty-four  hours,  and  remained 
forty-eight  hours.  This  also  would  point  to  a  pancreatic  or  biliary 
condition  as  opposed  to  a  lesion  of  one  of  the  upper  abdominal 
viscera.  In  addition  to  these  general  symptoms  occurring  within 
the  first  forty-eight  hours,  certain  other  local  signs,  together  with 
the  change  in  the  patient's  general  condition,  tended  to  make  a 
diagnosis  of  pancreatic  trouble  stand  out  alone  as  by  far  the  most 
probable. 

The  general  condition  of  the  patient  was  one  of  profound  toxemia 
rather  than  one  of  infection.  With  a  rising  leukocyte  count  and 
some  fever,  there  were  no  marked  exacerbations  in  the  fever, 
chills,  etc.  At  the  same  time  the  depression  was  so  profound  that 
there  could  be  no  mistake  as  to  the  toxic  condition.  The  differential 
leukocyte  count  also  showed  a  persistently  low  percentage  of  poly- 
nuclears,  another  point  in  favor  of  a  toxic  agent  not  purely  bacte- 
rial in  origin.  And,  indeed,  recent  investigations  tend  to  show  that 
in  these  cases  there  is  a  specific  form  of  trypsin  poisoning,  which 
accounts  for  the  constitutional  condition  that  is  so  grave  a  feature 
of  the  disease.  The  local  symptoms  as  described  in  the  history  of 
the  case  indicate,  when  considered  in  sequence,  the  gradual  forma- 
tion of  an  exudate  deep  in  the  upper  abdomen  and  gravitating  to  the 
left  loin. 

Taken  collectively,  and  regarded  in  the  view  of  subsequent  occur- 
rences, the  s}nTiptom  syndrome  in  this  case  is  fairly  t^'pical  of 
acute  pancreatitis.  In  the  differential  diagnosis  of  the  case,  however, 
we  had  to  deal  at  the  onset  with  a  very  acute  condition,  in  which 
it  was  imperative  to  decide  w^hether  or  not  surgical  interference 
was  called  for,  and  each  day  changed  the  aspect  of  affairs. 

The  differential  diagnosis  of  acute  pancreatitis  under  any  cir- 
cumstances is  one  of  considerable  difficulty.  Cases  have  been 
reported  in  which  intestinal  obstruction,  acute  pelvic  disease,  acute 
appendicitis,  etc.,  were  simulated  to  a  greater  or  less  degree.  I  shall 
not  attempt  to  enter  into  the  general  aspects  of  the  matter,  but 
merely  to  discuss  it  as  applying  to  this  partiticular  instance.  At  the 
beginning  of  the  illness  in  this  case,  or  rather  at  the  onset  of  the 
ultra-acute  symptoms,  three  possibilities  were  to  be  considered. 
The  pain  was  epigastric,  everything  pointed  to  an  upper  abdominal 
lesion.  Therefore,  acute  pancreatitis,  biliary  colic,  and  the  actual 
or  impending  perforation  of  a  gastric  or  duodenal  ulcer  presented 
themselves.    The  pain  resembled  closely  that  of  biliary  colic,  and 
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with  tlu'  liistorv  of  a  previous  attack  of  j)aiii.  a  picccdiiii,'  diiffs- 
tive  <listiirl)ance  and  the  patient's  sallow  appearance  made  this 
the  first  thoui^ht.  A^Minst  it  we  had  the  absence  of  any  palj)ai)le 
condition  about  the  ij;all-bladder  and  of  any  tenderness  in  this  re<^ion 
or  over  Mayo  Robson's  point.  The  shock  with  slow  pulse  would 
have  been  a  possibility  in  this  condition  also.  The  subsc(|uent 
course  of  the  illness  soon  showed  a  purely  biliary  condition  to  be 
outof  the  (|uestion.  The  toxemia  and  dc])ressi()n,be<;innin<j;ej)i<;astric 
swellint;,  tympany,  and  tenderness,  especially  to  the  left  of  the  median 
line,  proved  that  we  had  to  deal  with  a  condition  more  grave  than 
simple  biliary  colic,  even  one  associated  with  marked  inflamma- 
tion of  the  l)ile  j)assages.  Nothing  at  any  time  pointed  to  a  ])er- 
forative  lesion  of  the  gall-bladder  or  ducts.  Perforated  gastric  or 
duoilenal  ulcer  would  give  the  pain  and  shock.  Yet  in  this  we  should 
have  a  rapidly  spreading  peritonitis  of  the  greater  cavity,  with  its 
typical  symptoms,  with  rapid  rumiing  pulse,  etc.,  unless  the  per- 
foration were  partly  walled  oft"  or  had  taken  place  upon  the  posterior 
wall  of  the  stomach.  This  is  unlikely,  and  in  any  case  the  symptoms 
would  more  probably  have  been  those  of  a  septic  purulent  condition 
in  the  greater  or  lesser  peritoneal  cavity.  The  possibility  was  borne 
in  mind,  however,  until  the  toxemia  w^ith  belching  and  icterus  and 
the  localizing  signs  deep  in  the  left  side  left  no  doubt  as  to  the  true 
condition. 

A  word  or  two  as  to  the  laboratory  findings  may  not  be  out  of 
jjlace.  They  were  carefully  considered,  but,  as  in  most  cases  they 
should  be,  they  were  counted  entirely  secondary  to  the  clinical  signs. 
The  persistently  high  leukocyte  count,  with  low  polynuclear  per- 
centage, pointed  to  an  intoxication  rather  than  a  pus  infection. 
The  comparatively  high  count,  also,  pointed  to  better  powers  of 
resistance  than  a  low  one  would  have  done.  The  absence  of  glyco- 
suria, except  in  one  doubtful  test,  did  not  weigh  against  the  diagnosis 
of  acute  pancreatitis,  for,  as  Korte  and  others  have  pointed  out, 
glycosuria  is  a  rare  accompaniment  of  the  acute  pancreatic  lesions. 
The  Cammidge  test  w^as,  as  stated,  once  positive  and  once  negative, 
before  operation.  Until  it  is  further  developed,  this  must  still  be 
considered  more  as  an  interesting  test  than  an  important  one,  at 
least  in  the  acute  forms  of  pancreatic  disease. 

The  treatment  of  acute  pancreatitis  is,  of  course,  surgical  in 
all  instances.  To  the  medical  man  such  a  case  as  this  presents  but 
one  problem,  surgically  speaking — that  is,  when  to  advise  operation. 
Recent  German  operators  who  have  had  opportunity  of  seeing  a 
number  of  these  cases  advise  early  operation,  to  avoid  the  toxemia, 
to  establish  drainage,  etc.  Doutblcss  this  may  be  the  correct  course 
to  pursue  in  many  instances,  yet  w^e  must  be  guided  by  the  condition 
present.  In  the  present  case,  I  have  no  doubt  that  immediate 
operation,  say  within  forty-eight  hours,  when  the  depression  and 
toxemia  were  at  a  maximum,  would  have  resulted  fatally,  and  that 
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by  giving  ^'^*^  patient  a  chance  to  react  therefrom  we  gave  him  his 
one  chance  of  recovery. 

In  conchision,  I  wisli  to  thank  Dr.  John  B.  Deaver  and  Dr. 
Reginald  II.  Fit/,,  of  Boston,  for  their  interest,  and  the  u.se  of  their 
notes  to  snpplement  my  own. 


THE  TYPHOID  CUTANEOUS  REACTION. 
By  Cleaveland  F'lo^T),  ]M.D., 

AND 

WiLLiSTox  W.  Barker,  M.D., 


OF     BOSTON". 


T.\  any  disease,  such  as  typhoid  fever,  in  which  the  type  of  infection 
is  that  of  a  septicemia,  every  portion  of  the  body  is  affected.  This 
is  true  not  only  of  tissue  directly  invaded  by  Bacillus  typhosus, 
but  on  account  of  its  diffusible  toxins,  of  all  the  cells  of  the  body. 
The  dissemination  of  the  endotoxins  of  the  organism,  through 
its  destruction  in  the  course  of  the  disease,  makes  this  possible,  and 
when  large  numbers  of  bacilli  are  broken  down  by  the  action  of 
bactericidal  substances,  the  tissue  cells  become  thoroughly  sen- 
sitized to  the  poison.  The  rapidity  of  this  sensitization  is  often 
marked,  but  it  is  frequently  of  short  duration.  This  is  accounted 
for  partly  })y  the  relatively  short  period  of  the  infection  and  possibly 
by  inherent  properties  of  the  toxin  itself.  The  union  of  the  toxic 
molecule  of  the  typhoid  bacillus  with  the  cell  proteid  is  apparently 
unstable  and  easily  broken  up.  In  tuberculosis  the  converse  is 
true.  Infection  is  eenerallv  of  louij  duration,  and  therefore  the 
continued  action  of  the  tubercle  toxin  on  tissue  is  much  more 
lasting.  Furthermore,  its  union  with  the  cellular  elements  of  the 
body  is  much  closer  and  more  stable.  The  old  inactive  lesions  of 
tuberculosis  respond  to  the  stimulation  of  tuberculin  for  years 
after  activity  has  apparently  ceased.  The  addition  of  tuberculin 
to  the  conjunctiva  or  skin  liberates  locally  toxic  bodies,  and  by  the 
unity  with  previously  formed  antibodies  a  reaction  is  produced. 
The  reactive  powers  of  the  body  to  the  toxin  of  tubercle  slowly 
decrease  with  the  subsidence  of  the  lesion,  but  reactivity  is  cjuickly 
renewed  when  antibodies  have  previously  been  formed  by  the 
inoculation  of  tuberculin.  In  such  instances  the  response  to  this 
stimulation  is  often  delayed  for  several  hours  over  the  usual  time 
required  for  a  reaction. 

In  typhoid  fever  in  which  the  infection  is  of  relatively  short  dura- 
tion, except  occasionally  in  the  gall-bladder,  the  result  is  different. 
In  a  previous  paper  it  was  shown  that  cellular  sensitiveness  as  shown 
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l»y  the  ophtlialiiiic  test  lasted  only  as  Ion*;  as  the  active  staji;e  of 
the  disease.  To  deteriniiie  if  ])ossihle,  if  tliis  sensitiveness  uti'ected 
the  skin  as  well  as  the  conjiiiutiva,  and  if  so,  whether  it  could  he 
used  diaijjuostically,  has  been  the  object  of  this  work. 

I'hki'ahation  of  tiik  Soutio.n.  'rvj)hoi(l  bacilli  of  liinh  viru- 
lence were  <i;r()\\ii  in  j)in'e  culture  on  aifar-a<i;ar  for  twenty-four 
hours,  at  37°  ( '.  Tlu'  i^rowth  was  then  washed  oft"  with  normal  saline 
solution  and  the  emulsion  incubated  for  four  days.  At  the  end  of 
this  period  it  was  sterilized  in  a  hot  water  bath  at  ()()°  C.  for  one- 
half  liour,  and  then  standardized  after  the  method  of  Wrif]jht.  'J'he 
sterile  emulsion  was  then  centrifuged  and  the  clear  supernatant  fluid 
used  for  inoculation.  The  solution  used  was  considerably  stront^er 
than  that  used  in  the  ophthalmic  test,  beini;'  the  extract  of  one  billion 
bacilli.  In  some  instances  ceiitrifu<;alization  was  omitted  and  the 
whole  emulsion  used  for  inoculation,  with  the  result  of  more  marked 
reactions.  A  standard  solution  was  used  in  all  instances,  and  not  an 
emulsion  of  the  homolofi;ous  bacillus  in  the  individual  case. 

Method  of  Inoculation.  In  makiufj;  the  test,  exactly  the  same 
techni(jue  was  followed  as  in  ol)taining  the  cutaneous  reaction  in 
tul)erculosis.  After  cleansing  the  arm  with  alcohol  a  drop  of  the 
solution  was  transferred  to  it  by  means  of  a  sterile  platinum  loop, 
and  this  was  then  worked  into  the  superficial  layers  of  the  skin  by 
means  of  a  platimun  lancet.  The  inoculated  material  was  then 
allowed  to  dry  and  a  second  puncture  made  below  as  a  control. 
On  the  day  following  the  inoculation  there  appeared  about  the  point 
of  scarification  a  moderate  red  areola  ranging  from  0.5  to  1  cm.  in 
diameter.  This  reached  its  maximimi  in  about  tw^enty-four  hours,  and 
gradually  diminished  in  intensity,  disappearing  at  the  end  of  forty- 
eight  hours.  The  presence  of  vesicles  and  oedema,  so  often  seen 
in  the  cutaneous  tuberculin  reaction,  was  noticeable  by  its  absence. 
Constitutional  symptoms  were  lacking  in  all  cases.  In  a  series 
of  cases  of  typhoid  fever  treated  by  Richardson  with  bacterial  residues 
well  marked  local  reactions  occurred  in  a  number  of  cases,  and 
persisted  for  some  time.  There  were,  however,  general  as  well  as 
local  reactions  in  the  cases  treated. 

Clinical  Results.  In  all  there  Avere  48  inoculations  on  47 
patients,  of  whom  30  were  ill  with  typhoid  fever,  2  with  /?-para- 
typhoid  infection,  2  with  unclassified  fever  (clinically  not  different 
from  typhoid  fever),  8  with  tuberculosis,  1  with  pneumonia,  1 
with  acute  articular  rheumatism,  1  with  pernicious  anemia,  and  2 
were  apparently  normal  individuals.  Of  the  typhoid  fever  cases,  the 
reaction  was  positive  19  times,  negative  9  times,  and  rendered  unsatis- 
factory by  the  patient  twice.  One  of  the  cases  of  unclassified  fever 
responded  to  the  test,  although  giving  no  other  evidence  of  typhoid 
mfection.  Neither  of  the  cases  of  paratyphoid  fever  gave  any  reac- 
tion whatever.  With  the  exception  of  a  slight  reaction  in  the  patient 
having  pneumonia,  all  of  the  definite  non-typhoid  cases  gave  no  re- 
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action.  All  of  the  po.sitive  reaction.s  occurred  during  the  active 
l)eri()(l  of  the  disease,  the  single  case  which  was  inoculated  twice 
giving  a  much  more  striking  result  at  the  first  inoculation  than  the 
second.  This  result  is  of  interest  when  we  note  that  in  tuberculosis 
the  repetition  of  the  cutaneous  test  when  it  has  previously  been 
positive  gives  a  more  active  response  at  the  second  inoculation. 
The  failure  of  the  cases  of  /3'-])aratyp]ioi(l  infection  to  respond  to 
the  test  may  be  due  to  the  difierent  character  of  the  organism  causing 
the  infection. 
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No  attempt  has  been  made  to  discover  how  early  this  reaction 
appears  in  the  course  of  the  disease,  and  the  figures  as  to  rela- 
tive incidence  of  positive  Widal  reaction  and  blood  culture  are 
purely  incidental  to  the  description  of  the  case  and  in  no  instance 
competitive. 

The  value  of  the  reaction  in  diagnosis  is  problematical.  The 
proportion  of  negative  reactions  in  this  small  series  is  so  great  that 
little  can  be  inferred  from  a  positive  or  negative  result  in  a  given  case. 
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The  use  of  hactt'rial  resithu's  of  i,'reater  toxic  power  than  tlie  l)acillarv 
extract  might  increase  the  perceiita<;e  of  positive  reactions  very 
materiallv.  If  this  be  true,  the  cutaneous  reaction  might  be  made 
of  real  value.  In  so  far  as  the  reaction  has  been  obtained  in  typhoid 
fever,  it  is  in  harmony  with  simihir  observations  made  in  cases  of 
tulx'rculosis,  and  substantiates  the  theory  of  (general  tissue  suscep- 
til)iHty  to  bacterial  toxins  in  certain  general  infections. 

We  wish  to  express  our  indebtedness  to  the  physicians  of  the 
Massachusetts  General  Hospital  and  the  Children's  Hospital  for 
allowinf;  these  studies  to  be  carried  on  in  their  wards. 


SARCOMA  OF  THE  STOMACH. 
By  Logan  Clexdenixg,  M.D., 

ASSISTANT   IX    INTERNAL   MEDICINE   IN  THE   MEDICAL  DEPARTMENT   OF  THE    UNIVERSITY 
OF  KANSAS,   KANSAS   CITT,   MISSOURI. 

The  following  are  the  notes  of  two  cases  of  sarcoma  of  the  stomach 
that  have  come  to  autopsy  in  the  pathological  laboratory  of  the 
University  of  Kansas. 

Case  I. — Case  of  Dr.  James  F.  Trexler  and  Dr.  Jacob  Block. 
II.  H.,  male,  aged  thirty-three  years.  His  father  is  living,  aged 
seventy-two  years;  his  mother  is  living,  aged  sixty-one  years;  one 
brother  is  living,  aged  twenty-seven  years;  and  one  brother  died, 
aged  eighteen  years,  of  "inflammation  of  the  brain."  The  patient 
is  a  bartender;  is  married,  and  has  one  child.  He  had  no  serious 
illness  until  he  was  eighteen  years  of  age,  when  he  contracted  specific 
urethritis,  from  which  he  never  fully  recovered. 

In  1900  Dr.  Trexler  was  called  to  see  the  patient,  because  of  a 
very  large  gastric  hemorrhage.  The  day  following  the  hemorrhage 
the  patient  passed  several  tarry  stools.  Under  treatment  he  recovered 
symptomatically,  and  was  not  seen  until  October,  1903,  when  he 
presented  the  following  picture:  He  was  a  tall,  thin  man,  strong 
and  wiry.  He  complained  of  pain  in  the  thorax.  The  heart  showed 
an  enlarged  area  of  dulness  with  distinct  heart  sounds,  but  no  mur- 
murs (fluid  in  the  pericardium).  The  pulse  was  120.  There  was 
an  area  of  complete  dulness  and  absence  of  vocal  fremitus  and  breath 
sounds  over  the  lower  lobe  of  the  left  lung.  There  was  no  pleural 
friction.  The  right  lung  was  negative.  A  stomach  analysis  was 
never  made.  Urine  (single  specimen)  was  yellow,  acid;  specific 
gravity,  1025;  contained  no  albumin  or  sugar.  Microscopic  examina- 
ation  was  negative. 

The  patient  died  ten  days  later.  The  clinical  diagnosis  was 
pericarditis  with  effusion;  left-sided  pleurisy  with  effusion. 

Auiopsy  Report.  The  body  is  that  of  a  well-developed  male,  weigh- 
ing 140  pounds.    The  body  surface  shows  no  evidence  of  disease. 
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The  pupils  are  equal  and  dilated.  The  tissues  of  the  chest  are 
oedmatous,  particularly  on  the  left  side  and  l)elow  the  clavicle.  The 
abdomen  is  tvinj)anitic  and  contains  a  small  amount  of  fluid.  Both 
pleural  cavities  are  full  of  frreenish  fluid.  The  ])cricardium  meas- 
ures six  inches  along  the  diaphragm.  The  sac  is  full  of  brownish 
fluid.  After  the  lighter  fluid  is  removed  a  quantity  of  free  blood 
remains.  The  heart  apex  is  displaced  to  the  foiu'th  interspace. 
The  heart  is  small  and  is  covered  with  a  ragged,  fibrinous  exudate 
in  the  form  of  a  membrane,  which  can  be  easily  torn  off.  The  auricles 
and  ventricles  are  negative.  Nothing  of  present  interest  is  found  in 
the  lungs,  the  pancreas,  the  kidneys,  the  liver,  or  the  spleen.  The 
lymph  nodes  at  the  lesser  curvature  of  the  stomach  are  distinctly 
enlarged.  The  stomach  contains  a  quantity  of  light  chocolate- 
colored  fluid.  On  the  posterior  wall  near  the  lesser  curvature,  two 
inches  from  the  pyloric  ring,  is  an  area  three  inches  in  diameter, 
whitish  in  color,  presenting  a  slightly  rugous  surface,  the  entire  area 


Fig.  1. — Sarcoma  of  the  stomach,  showing  as  a  round  flat  disk  on  the  posterior  wall. 
Two  small  pieces  have  been  removed  for  microscopic  examination  (Case  I). 


somewhat  elevated  above  the  surface  of  the  mucosa  (Fig.  1).  The 
growth  extends  outward  in  places,  apparently  following  the  rugae. 
Over  the  stomach  the  veins  are  much  dilated.  The  mucosa  also 
shows  a  number  of  whitish  follicles,  one  to  two  millimeters  in 
diameter. 

Microscopic  Appearance  of  the  Neoplasm  in  the  Stomach.  The 
tumor  is  a  mixed-cell  sarcoma,  composed  of  round  and  spindle 
cells  held  in  a  loose,  wide,  network  of  fibrillary  connective  tissue. 
There  are  also  numerous  capillaries.  The  cells  are  small  round, 
large  round,  and  spindle-shaped,  hematoxophile,  with  a  small  amount 
of  cytoplasm  and  large  granular  nucleus.  The  nuclei  at  the  edge 
of  the  growth  next  to  the  lumen  of  the  stomach  are  large  and  vacuo- 
lated, and  here  the  cells  appear  to  be  degenerating.  The  growth 
was  evidently  primary  in  the  submucosa,  invading  the  muscularis 
mucosae  and  mucosa,  leaving  the  muscle  bands  and  serosa  more  or 
less  intact.  The  mucosa  is  almost  entirely  obliterated  in  the  circum- 
scribed area  of  the  growth,  only  a  few^  tubules  remaining,  and  these 
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at  lln'  |)cri[)li('rv  of  the  growth.  Tln"  imicosa  pn-sciits  l\\v  thickest 
point  of  iiiMltratioii;  tlu'  musi-iilaris  inaiiitaiiis  its  identity,  hut  with 
considerahlc  acciinnihition  of  colls  hetwccn  the  muscle  hiuulles. 
Tiie  subnuicosa  is  extensively  infiltrated,  hut  exhihits  luinierous 
strands  of  normal  connective  tissue  intact.  The  visc(*ral  wall  of 
the  pericardium  presents  a  metastasis  of  the  j^rowth.  The  blood- 
vessels in  the  vicinity  are  filled  with  sarcoma  cells  and  the  fibrous 
tissues  are  considerably  infiltrated.  The  cells  present  in  general  the 
same  appearances  as  in  the  primary  tumor. 

This  case  presents  some  points  of  considerable  interest.  Clinically, 
the  ^reat  resembhmce  in  sym})toms  to  gastric  ulcer  is  notable.  In 
this  instance,  due  to  the  fact  that  there  was  no  tumor  hum*  enoujrh 
to  be  palpated  through  the  abdominal  walls,  the  differential  diagnosis 
must  be  considered  absolutely  impossible.  Pathologically,  the 
sharply  circuniscril)ed  limitation  of  the  tumor,  the  destruction  of 
the  mucosa,  and  the  metastasis  in  the  pericardium  (the  only  record 
of  such  metastasis)  are  the  interesting  features.  In  the  light  of  the 
autopsy  findings  we  may  reasonably  believe  that  the  first  hemorrhage 
occurred  from  the  sarcoma  in  the  stomach,  and  that  later  metastasis 
formed  in  the  pericardium,  giving  rise  to  an  effusion  three  years 
later.  The  pleural  effusion  remains  unexplained  so  far  as  this  tumor 
is  concerned. 

Case  II. — Dr.  J.  \V.  Perkins'  case,  St.  Margaret's  Hospital. 
W.  H.,  aged  fifty-eight  years;  male;  December  7,  1905. 

The  patient  had  had  no  serious  sickness  up  to  six  months  ago, 
when  he  noticed  loss  of  appetite  and  distress  after  eating.  Later, 
he  began  vomiting  once  or  twice  daily,  about  two  hours  after  eating. 
Sometimes  he  vomited  immediately,  "if  he  ate  anything  which  did 
not  agree  with  him."  The  pain  after  eating  was  relieved  by  frequent 
belching.  He  has  lost  about  thirty  pounds  in  four  months.  He 
is  constipated;  feels  as  though  there  were  some  stoppage  below  the 
stomach.    He  has  had  a  cough  for  two  or  three  months. 

The  patient  is  anemic,  sallow,  and  cachectic.  There  is  no  jaundice. 
The  tongue  is  large,  moist,  and  flabby.  A  large  mass,  about  the  size 
of  two  fists,  is  felt  in  the  upper  abdomen  in  the  region  of  the  stomach, 
extending  over  the  splenic  region.  The  mass  is  movable  and  can 
be  brought  over  to  the  right  side.  The  heart  and  lungs  are  negative. 
The  urine  is  negative.  The  gastric  contents  are  not  recorded.  The 
clinical  diagnosis  was  gastric  tumor. 

Operation  disclosed  a  tumor  of  the  stomach,  involving  almost 
the  entire  organ.  The  inoperability  of  the  growth  was  apparent, 
and  no  effort  was  made  to  remove  it.  ^Mien  the  patient  went  home, 
twelve  days  after  the  operation,  the  tumor  could  be  plainly  seen 
through  the  abdominal  wall.  After  death  the  stomach  was  sent  to 
the  laboratory  for  examination. 

Pathological  Report.  The  stomach  is  enormously  enlarged;  the 
walls  greatly  thickened,   measuring  at   the  pylorus   two  and  one- 
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quarter  inches.  The  pylorus,  though  surrounded  by  the  growth, 
is  patent.  The  neoplasm  extends  along  the  greater  curvature, 
lesser  curvature  and  posterior  walls,  as  a  lobulated  tumor  muss 
growing  into  the  cavity  of  the  stomach,  especially  at  the  pylorus 
(Fig.  2).  The  mucous  membrane  is  generally  smooth,  but  in  some 
places  in  ulcerated.    The  serosa  is  smooth. 

Microscopic  Appearances.  Mixed-cell  sarcoma,  with  large  and 
small  round  cells.  The  cells  take  the  stain  very  unevenly,  so  that  the 
tumor  presents  a  varied  picture  to  the  eye:  some  cells  have  large 
some  small  dark  staining  nuclei;  some  large  and  some  small  light 
staining  nuclei;  some  vacuolated  or  granular  nuclei.  There  are  a 
few  spindle-shaped   cells.      The  connective  tissue  groundwork  is 


Fig.  2. — Tlie  stomach  opened,  showing  the  sarcoma  projecting  into  the  lumen  as  a 
nodular  mass  (Case  II). 

composed  of  slender  fibrils,  and  is  quite  abundant.  There  are 
numerous  capillaries  in  the  tumor  substance.  The  growth  is  more 
strictly  confined  to  the  submucosa  than  in  Case  I,  although  the  I 
muscularis  and  mucosa  are  also  involved.  The  tubules  are  not  sol 
widely  destroyed  as  in  the  previous  case,  but  the  superficial  epitheliumj 
of  the  stomach  in  almost  entirely  gone. 

According  to  Howard,^  the  earliest  report  of  a  case  of  sarcomal 
of  the  stomach  is  by  Bruch  in  1847.  Schlesinger,'  in  1897,  however,} 
made  the  first  comprehensive  report,  collecting  33  cases  and  report- 


'  Jour.  Amer.  Med.  Assoc,  1902,  xxxviii,  392. 


2  Ztschr.  f.  klin.  Med.,  1897,  xxxii. 
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in<;  three.  l\icij;crs'  jirdcle  in  X()(liiia<i;fl's  Si^stcin  is  a  review  of 
Srlilesinger'.s  urtiele.  Brooks*  in  1S!KS,  reported  a  CJise  and  analyzed 
15  from  the  literature.  Dock^  reported  a  ca.se  in  190()  and  collected 
1.'?  more.  Howard,  in  1902,  in  the  most  comj)rehensive  article  in  the 
literature,  adds  7  more  cases  from  the  literature  and  repijrts  4  of  his 
own.  'I'he  total  numi)er  of  cases  reported  is  01 ,  which  are  carefully 
analyzed  by  Howanl,  who.se  dii:;est  of  the  literature  is  as  follows: 

Frcqucticy.  After  carcinoma,  the  most  frequent  tumor  of  the 
stomach;  01  ca.ses  are  reported. 

Etiolo(/i/.  Se.x:  30  ca.ses  in  females;  2")  in  males.  In  0  the  .sex  is 
not  mentioned. 

Age.  Youngest  patient,  three  and  one-half  years  (Finlayson^). 
Fifteen  to  twenty  years,  6  cases;  twenty  to  thirty  years,  9  cases; 
thirty  to  forty  years,  7  cases;  forty  to  fifty  years,  10  cases;  fifty  to 
sixty  years,  10  cases;  sixty  to  seventy  years,  5  cases;  seventy-eight 
years,  2  cases;  over  eighty  years,  2  cases.  Incidence  in  second  half 
of  life  distinct. 

Seat  of  Tumors.  L)ifi"use,  13  cases;  pylorus,  8  cases;  pylorus  and 
lower  half  of  stomach,  6  cases;  pylorus  and  greater  curvature,  1  case; 
total,  involving  pylorus,  16  cases,  producing  stenosis  in  o;  greater 
curvature,  7  cases;  greater  curvature  and  posterior  wall,  1  case; 
lesser  curvature,  2  cases;  anterior  wall,  1  case;  lesser  curvature 
alone,  5  cases;  cardia  and  lesser  curvature,  3  ca.ses;  posterior  wall 
and  lesser  curvature,  1  ca.se;  greater  curvature  and  posterior  wall, 
1  case;  posterior  wall  alone,  6  cases;  seat  not  mentioned,  5  cases. 

Size  of  Tumors.  Pigeon's  egg  to  man's  head.  (Baldy's^  must 
have  been  larger,  as  he  reports  this  remarkable  tumor  as  filling  the 
abdomen  from  the  symphysis  to  the  ensiform.) 

General  Appearance.  Nodular  in  27  cases;  ulcerated  in  10  cases. 
Tumors  usually  in  the  submucosa.  Cystic,  hyaline,  calcareous, 
and  myxomatous  degeneration  occurred.  ^Metastasis  occurred  in 
40  per  cent;  not  so  widespread  as  in  carcinoma.  Mesenteric  glands, 
omentum,  liver,  .spleen,  and  kidenys  were  seats  of  metastasis.  (In 
my  first  ca.se,  the  pericardium.) 

Histology  of  the  Tumors.  Round  cell,  IG;  spindle  cell,  8;  mixed 
cell,  4;  lympho.sarcoma,  15;  myxosarcoma,  4;  fibrosarcoma,  3; 
angiosarcoma,  3;  endothelioma,  1. 

Since  Howard's  article  there  have  been  eight  articles  describing  this 
condition  and  ten  cases  have  been  reported.  Oberst,*  Dobromyslow,^ 
Weinberg,^"  McCormick  and  Welsh,"  each  describe  1  case;  Yates'^ 
reports  2  cases.  Manges,"  3,  and  Dalton,"  1.  Weinberg's  case 
was  a  tumor  arising    from  the  lesser  curvature  and    cardia  with 

»  Nothnagel'a  Spec.  Path.,  Band  xvi.  *  Med.  News,  1898,  i,  617. 

'Jour.  Amer.  Med.  Assoc,  1900,  xxxv,  156.  «  Brit.  Med.  .Jour..  1899,  ii,  1535. 

^  Jour.  Amer.  Med.  Assoc,  1898,  i.  617.  »  Beitr.  z.  klin.  Cliir.,  xlv.  No.  2. 

'  Russki.  Chir.  Archiv,  1902,  Heft  5.  '"  Inaug.  Dis.  Munchen.,  1901. 

"  Scotti.sh  Med.  Surg.  Jour.,  1906.  '2  .\nn.  Surg.,  1906,  xliv,  599. 
"  Mt.  Sinai  Hosp.  Reports,  1907,  68. 
"  Trans.  Lond.  Path.  Soc,  1900;  Brit,  Med.  Jour.,  1906,  1638. 


19G  clendening:  sarcoma  ov  the  stomach 

metastases  in  the  peritoneum  and  abdominal  organs.  Dobromylow's 
case,  in  a  patient  aged  fifty-three  years,  was  a  spindle-cell  sarcoma  on 
the  lesser  curvature  of  the  stomach  near  the  pylorus.  It  involved 
the  muscularis  and  left  the  mucosa  intact.  In  the  centre  was  a  focus 
of  softening. 

Oberst's  case  was  in  a  man,  aged  twenty-five  years,  who  became 
sick  suddenly,  with  hemateniesis,  pain  in  the  ej)igastrium,  blood  in 
the  stools,  and  great  tenderness  in  the  epigastrium,  followed  by  a 
high,  remittent  fever  and  right-sided  pleurisy.  With  expectant  treat- 
ment, the  bleeding  subsided,  but  the  infiltration  in  the  epigastrium 
remained.  The  autopsy  revealed  a  tumor,  including  the  pylorus, 
sharply  marked  oft'  from  the  duodenum,  spreading  out  over  the 
stomach  wall  and  extending  some  centimeters  into  the  liver  substance. 
The  tumor  was  fixed  behind  by  strong  adhesions.  The  stomach 
wall  was  6  cm.  thick.  The  atrophic  mucosa  covered  the  whole 
tumor,  except  in  one  place,  where  there  was  a  deep  depression  the 
size  of  a  five-mark  piece,  the  bottom  of  which  was  formed  by  degener- 
ated liver  tissue.  There  was  no  lymphatic  enlargement  nearby. 
Microscopically,  the  tumor  proved  to  be  a  round-cell  sarcoma, 
originating  in  the  muscularis,  involving  the  mucosa,  but  not  obliter- 
ating the  glands  and  not  involving  the  serosa.  Oberst  discusses 
the  differential  diagnosis  between  sarcoma  and  carcinoma  of  the 
stomach,  and  says  that  bleeding  is  less  frequent  in  sarcoma.  Metas- 
tasis, he  states,  is  not  always  conclusive,  as  von  Leube  found  a 
carcinoma  of  the  stomach  with  sarcomas  of  the  skin. 

Norman  Dalton's  case  occurred  in  a  male,  aged  fifteen  years. 
The  symptoms  were  abdominal  swelling  and  pain,  covering  a  period 
of  three  or  four  months.  At  autopsy  there  was  found  a  small  round- 
cell  sarcoma  of  the  stomach  and  lymph  glands. 

Manges  reports  3  cases:  One  was  in  a  man,  aged  forty-eight 
years,  in  whom  an  epigastric  tumor  had  developed  between  two 
examinations,  four  months  apart.  At  autopsy  a  lymphosarcoma 
was  found  growing  at  the  pylorus,  with  metastasis  in  the  pleura. 
One  was  in  a  woman,  aged  forty-eight  years,  in  which  the  autopsy 
revealed  a  scar  of  an  old  ulcer  at  the  pylorus  and  a  soft  sessile 
tumor,  a  myosarcoma,  on  the  outer  wall  of  the  stomach  near  the 
pylorus.  One  was  in  a  girl,  aged  nineteen  years,  who  had  bloody 
vomiting,  pain  after  eating,  and  tenderness  and  pain  in  the  left 
hypochondrium.  Jit  operation  an  inoperable  diffuse  lymphosarcoma 
was  found  involving  almost  the  entire  stomach. 

Manges  comments  on  the  difficulty  of  diagnosis,  due  to  lack  of 
gastric  symptoms.  He  calls  attention  to  these  points:  (1)  Gastric 
sarcomas  arise  from  the  muscularis  and  submucosa.  (2)  The 
growth  may  be  diffuse  (lymphosarcoma)  or  polypoid  (spindle- 
cell).  (3)  The  pylorus  is  rarely  stenosed.  (4)  Degenerations 
frequently  occur.  (5)  The  tumors  are  often  large.  (6)  The  tumors 
may  be  primary  or  secondary.    (He  states  that  they  may  be  local 
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iiianifi'statioiis  of  Ilodt^kin's  disease,  a  stateineiit  whicli,  in  view  of 
tlie  recent  studies  of  Loii^cope  and  Reed  on  the  histology  of  Ilod^- 
kin's  disease,  seems  unwarranted.)  (7)  The  great  range  in  the  age 
of  the  j)atient. 

Of  Yates'  two  cases  (operated  upon  by  Dr.  A.  J.  Ochsner),  the 
first  was  a  Uirge  round-cell  sarcoma,  which  involved  the  greater 
curvature  of  the  stomach,  3  cm.  from  the  pylorus.  It  occurred  in 
a  woman,  ageil  thirty-seven  years.  The  second  case  is  remarkable 
as  being  one  of  the  few  cases  of  cure  on  record.  Tlic  patient  was  a 
man,  aged  forty-four  years,  who  had  had  an  attack  of  hematemesis 
four  months  before  operation;  later,  a  tumor  could  be  felt  beneath 
the  costal  margin.  It  proved  to  be  a  large  spindle-cell  sarcoma, 
which  arose  by  a  pedicle  from  the  posterior  wall  of  the  stomach. 
It  was  removed,  and  the  patient,  when  examined  seventeen  months 
after  the  operation,  was  well. 

Sarcoma  of  the  stomach  is  of  considerable  interest  pathologically, 
as  in  frequency  it  is  the  second  among  the  tumors  of  that  organ. 
From  my  study  of  the  2  cases  and  the  descriptions  of  various  authors, 
the  usual  type  seems  a  mixed-cell  sarcoma,  composed  of  round  and 
spindle  cells  lying  in  a  connective  tissue  matrix  of  fine  interlacing 
fibrils.  From  this  group  must  be  separated  3  cases,  described  as 
angiosarcoma,  and  1  case  of  endothelioma.  The  tumors  are  generally 
reported  as  not  involving  the  mucosa,  although  my  cases  are  decidedly 
at  variance  with  this.  The  tumors  grow  to  considerable  size,  but 
seem  not  so  disposed  to  metastasis  as  carcinoma  (metastasis  in  about 
40  per  cent,  of  the  cases).  Sarcoma  is  of  interest,  too,  as  occurring 
in  the  majority  of  cases  in  individuals  over  forty  years  of  age. 

Clinically,  it  is  of  somewhat  less  interest.  In  three  cases  (Oberst's, 
Manges'  third  case,  and  my  second  case)  the  vomiting  of  blood  in  a 
young  individual  made  the  consideration  of  a  differential  diagnosis 
between  the  affection  and  ulcer  important.  The  chemical  analysis 
of  the  gastric  contents  in  these  cases  gives  us  about  as  little  help  in 
diagnosis  as  such  analysis  ordinarily  does.  The  total  acidity  runs 
about  50;  the  HCl  is  sometimes,  though  not  uniformly,  absent, 
and  may  be  high.  Sediment  is  modified  by  l)leeding  and  presence 
of  stenosis.  The  differential  diagnosis  between  sarcoma  and  car- 
cinoma is  very  difficult,  and  is  unimportant  as  regards  treatment. 
Pyloric  stenosis  occurs  in  about  7  per  cent,  of  the  cases.  Fifteen 
cases  have  been  operated  upon.  Dock's  patient  was  well  at  the  end 
of  five  months,  and  in  1  case  reported  by  Yates  the  patient  was  well 
at  the  end  of  seventeen  months.  Yates  also  quotes  Corner  and 
Bairbank'^  as  reporting  4  cases  well  at  the  end  of  four,  five,  twelve, 
and  twenty-four  months  after  operation.  The  tumor  is  usually 
fatal  within  one  year. 

'»  Practitioner,  1904,  Ixii,  810. 
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ENDEMIC  AM(EBIC  DYSENTERY  IN   NEW  YORK,   WITH  A 
REVIEW  OF  ITS  DISTRIBUTION  IN  NORTH  AMERICA. 

By  Henry  S.  Patterson,  M.D., 

ASSOCIATE   IN   APPLIED  THEKAPEUTICS   IN  THE    COLLEGE   OF  PHYSICIANS   AND    SURGEONS, 

COLUMBIA    UNIVERSITY,    NEW    YORK;    DEPUTY    ATTENDING    PHYSICIAN    TO 

THE    HUDSON  STREET   HOSPITAL,    NEW  YORK. 

The  infrequency  with  which  endemic  amoebic  dysentery  is  met 
in  New  York,  and  the  prevailing  behef  that  it  is  a  disease  of  the 
tropics  justify  recording];  the  following  cases.  Only  the  essential 
facts  of  the  histories  are  included: 

("ase  I. — S.  W.  McG.,  admitted  to  the  Vanderbilt  Clinic  July  7, 
1908;  history  39,054;  aged  nineteen  years;  U.  S.;  single;  electrician. 

In  September,  1907,  the  patient  was  suddenly  taken  with  a  cutting 
pain  about  the  navel,  intermittent,  and  lasting  four  days,  at  the  end 
of  which  he  began  to  pass  "brown  slime"  which  "looked  like  to- 
bacco juice."  At  first  he  had  as  many  as  seven  passages  at  night, 
accompanied  by  pain  in  the  abdomen  and  rectal  tenesmus. '  The 
diarrhoea  kept  up  with  variable  intensity  until  a  week  before  admis- 
sion, when  the  symptoms  became  so  much  worse  that  he  had  to  come 
to  the  clinic  for  relief.  He  had  lost  twenty  pounds.  At  one  time 
during  his  illness  he  was  admitted  to  a  hospital,  but  a  stool  w^as 
never  examined.  He  had  not  been  off  Manhattan  Island  since  one 
day  in  the  first  two  weeks  of  June,  1907.  On  admission,  the  tempera- 
ture was  98.2°;  pulse,  92;  respirations,  24;  and  the  weight  112  pounds. 
He  was  poorly  nourished  and  wasted.  The  tongue  was  moist  and 
slightly  coated.     There  was  no  lymphatic  enlargement. 

The  heart  was  negative.  The  pulse  was  of  good  size  and  force. 
Physical  examination  otherwise  was  negative. 

On  July  8  a  fresh  stool  was  examined,  and  found  to  contain  bodies 
like  amoebae,  but  no  motility  was  seen.  The  proctoscope  W9,s  passed 
and  some  bloody  mucus  obtained,  which  contained  many  actively 
motile  amoebae. 

Case  H.— W.  K,  admitted  January  20,  1909;  history  61,986; 
aged  twenty-eight  years;  married;  longshoreman. 

Four  years  ago  he  began  to  have  bloody  diarrhoea,  with  about  two 
stools  at  night  and  three  in  the  day.  For  the  last  two  years  the 
diarrhoea  has  been  more  severe,  with  four  to  five  stools  in  the  day 
time,  and  an  equal  number  at  night.  He  has  lost  considerable 
strength,  but  no  weight.  No  other  symptoms.  On  admission  he  was 
well  nourished,  but  pale.  No  abnormal  physical  signs  were  found. 
By  the  proctoscope  bloody  mucus  containing  a  few  motile  amoebae 
and  many  similar  inactive  bodies,  was  obtained. 

On  January  21,  mucus  obtained  through  the  proctoscope  and 
examined  on  a  warm  stage  showed  a  fair  number  of  motile  amoebae. 

The  patient  states  that  he  was  born,  brought  up,  and  always 
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livctl  ill  Fislikill  up  to  two  years  a^o.  (Fislikill  is  on  flic  oast  l)ank 
of  the  IIiiilsoii,  aWoiit  sixty-six  inilos  from  Xcw  York.)  He  has 
never  l)een  outside  of  New  ^'ork  State  (>xe<'j)t  to  unload  hrieks  in 
New  Jersey  opposite  New  York  City.  For  about  seven  years  pre- 
vious to  his  iUness  he  had  been  working  on  a  briek  boat,  plying 
between  New  York  and  Fislikill.  The  drinking  water  was  at  times 
taken  from  the  river  near  F'ishkill,  when  the  water,  after  a  rain,  was 
not  brackish,  and  allowed  to  stand  in  a  barrel. 

Case  III. — Clinic  number  7(5,899;  male,  aged  thirty-eight  years; 
Russian;  married;  calciminer;  admitted  to  the  Vanderbilt  Clinic 
May  19.  1909. 

The  family  history  and  the  past  history  are  unimportant. 

The  patient  came  to  America  six  years  ago,  and  since  his  arrival 
has  lived  continuously  in  Brooklyn.  In  August,  190S,  he  developed 
dysentery,  and  was  in  a  Brooklyn  hospital  for  four  months.  He 
now  has  six  or  seven  watery  and  bloody  stools  a  day.  Physical 
examination  was  negative. 

On  May  21,  1909,  sigmoidoscopic  examination  showed  small, 
superficial  ulcerations;  one  just  inside  the  sphincter  was  sloughing. 
Mucus  examined  microscopically  on  a  warm  stage  showed  fairly 
numerous  motile  amoeba^  coli. 

In  the  first  case  the  patient  was  undoubtedly  infected  in  New 
Y^ork  City.  Musgrave  and  Clegg,^  w'hose  admirable  work  of  growing 
the  amoeba  in  sym})iosis  with  bacteria  harmless  to  animals  and 
man  marks  an  epoch  in  our  knowledge  of  amoebiasis,  found  that  in 
animals  fed  on  cultures  the  period  of  incubation  was  from  twenty 
to  seventy  days.  Injections  produced  focal  lesions  containing 
amoebae  as  early  as  the  second  day.  To  a  healthy  man,  who  had 
been  observed  ten  days,  three  gelatin  capsules  were  fed  of  three 
week's  old  cultures  of  amoeba  in  symbiosis  with  a  bacterium  proved 
harmless  to  man  and  animals.  On  the  twelfth  day  there  was 
diarrhoea,  and  amoebae  for  the  first  time  were  present  in  the  stools. 
Coasequently  all  the  experimental  evidence  that  Musgrave  and 
Clegg  have  furnished  would  indicate  that  our  first  case  was  infected 
some  time  subsequent  to  his  outing  from  the  city. 

Among  New  York  physicians  the  belief  is  current  that  intestinal 
amoebiasis  is  to  be  expected  only  in  persons  recently  returned  from 
the  tropics.  Although  an  ill-defined  impression  exists  in  the  minds 
of  a  few'  practitioners  that  occasional  endemic  cases  of  amoebic 
dysentery  occur  in  New  York,  the  existence  of  this  condition  is  not 
as  generally  known  as  it  should  be,  because  the  cases  have  been  few 
and  because  systematic  collection  of  them  has  never  been  presented 
to  the  profession.  The  important  features  of  amoebic  dysentery 
are  not  sufficiently  sharply  defined  from  those  of  other  forms  of 
colitis  to  enable  one  unacquainted  w'ith  it  to  recognize  the  condition. 

>  Bull.  18,  Bureau  of  Gov.  Lab.,  Manila,  p.  1. 
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Conse(|ii('iitly  (lie  only  way  t\\e  diagnosis  can  be  made  in  the  majority 
of  (Midemic  cases  is  to  susj)ect  tliat  the  concHtioii  exists. 

Tlie  followiiii;  collection  of  endemic  cases  in  New  York  City  is 
offered  in  the  hope  that  it  will  stimulate  efforts  to  recognize  the 
disease  and  determine  its  exact  frequency  in  this  vicinity. 

In  1893  Brannon-  reported  the  case  of  an  inhai)itant  of  New  York 
who  had  heen  a  sailor  in  his  youth,  hut  had  given  up  that  occupation 
years  before  his  illness  began,  to  become  a  grocer.  There  is  nothing 
in  the  history  to  indicate  that  he  was  infected  outside  of  New  York. 
In  188(3  he  had  a  liver  abscess,  and  in  the  following  six  years  he  had 
a  succession  of  five  other  such  abscesses,  to  the  last  of  which  he 
succuml)ed  in  March,  1S!)2.  Amoeba;  were  found  in  the  liver  and 
colon  postmortem. 

At  a  meeting  of  the  New  York  Academy  of  Medicine,  in  1900, 
Graser^  reported  two  endemic  cases.  One  patient  was  a  hotel 
keeper,  aged  thirty  years,  who  had  never  been  out  of  New  York. 
The  other  patient  had  never  been  farther  than  Staten  Island.  At  the 
same  meeting,  in  commenting  on  a  series  of  twelve  cases  in  his  own 
experience.  Brooks*  stated  that  two  of  them  were  certainly  infected 
in  New  York.  In  the  discussion  of  a  paper  by  Dock,"  in  1902, 
Libman  said  that  within  the  last  year  at  the  Mount  Sinai  Hospital 
specimens  from  at  least  ten  cases  of  amoebic  abscess  of  the  liver 
had  been  examined,  from  which  no  history  of  any  residence  outside 
of  New  York  City  could  be  obtained. 

Distribution  Throughout  North  America.  Canada.  The 
late  Dr.  A.  Brayton  BalF  reported  a  case  in  1892  that  originated 
in  Winnipeg.  This  was  the  first  case  to  be  reported  from  New 
York  City. 

Maine.  Lockwood's^  case  in  all  probability  contracted  the  dis- 
ease in  Old  Orchard  Beach. 

Neiv  Hampshire.  One  of  the  earliest  American  cases  on  record 
was  that  of  Gerry  and  Fitz,^  who,  in  1891,  contributed  the  history  of 
a  young  woman,  who  was  supposed  to  have  contracted  the  disease 
in  the  ^\^lite  ]\Iountains. 

New  York.  Stockton^  reported,  in  1894,  an  endemic  case  from 
Buffalo.  He  mentions  a  case  occurring  in  his  practice  the  preceding 
year.  Nydegger^"  mentions  a  case  occurring  in  the  practice  of  a 
medical  friend  in  the  northern  part  of  the  State. 

Pennsylvania.  INIusser"  was  among  the  first  to  report  endemic 
cases.      In   December,  1890,  he   reported    from   Philadelphia   two 

2  New  York  Medical  Journal,  1893,  Ivii,  317.  ^  Medical  News,  1900,  Ixxvi,  433. 

■•  Medical  News,  1900,  Lxxvi,  433 

^  Jour.  Amer.  Med.  Assoc,  1902,  xxxix,  617. 

6  Therap.  Gazette,  1892,  3  S.  viii,  523.  '  Medical  Record,  1897,  li,  475. 

s  Boston  Medical  and  Surgical  Journal,  1891,  cxxv,  592. 

9  Internat.  Clin.,  4  S.  i,  69. 

1"  West  Virigina  Medical  Journal,   1907,  ii,   11. 

J'  University  Medical  Magazine,  1890,  iii,  116. 
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hospital  cast's,  ami  iiuMitioiicd  (wo  occiirrin<^  in  j)riva(c  practice. 
Altoiit  the  same  time  Sten<;i'l'-  reported  three,  one  of  wliich  was  a 
private  cjise  alluded  to  hy  Miisser.  A  few  years  later  Miisser  and 
Willard'^  r(>j)orted  another  case  from  I'hiladelphia. 

Mdri/ldnil.  In  IS'K)  Lafleur"  reported  the  first  endemic  case  in 
this  country.  Since  then  Howard,'"  Street,'"  Preston  and  Uurah,'" 
Lewis,"*  Ami)erg,'''  and  Bogies,-"  have  reported  a  large  number  of 
cases. 

District  of  Cohimbin.  In  a  series  of  cases  treated  at  the  Johns 
Hopkins  Hospital,  Hoggs  rej)orted  three  from  the  J)istrict. 

Virgiuid.  In  the  series  just  alluded  to,  Boggs  reported  fourteen 
from  this  state.  Slaughter-'  has  reported  a  case  probably  infected 
in  Richmond. 

West  Virginia.  In  the  series  reported  by  Boggs,  eight  acquired 
the  disease  in  this  State. 

North  Corolina  contributed  five  cases  to  Bogg's  series. 

South  Carolina.     Wasdiu"'  has  reported  three  cases. 

Georgia.  Boggs  has  contributed  four  cases,  Wasdin  one,  Harris^^ 
thirty-two,  and  Diamond"^  three. 

Florida.  Boggs  has  contributed  two  cases.  I  myself  have  seen 
two  cases  which  were  infected  in  this  State. 

Tennessee.  Boggs'  report  includes  one  case  from  this  State, 
while  Harris  has  reported  two. 

Alahama.  Boggs  has  reported  four  cases,  Harris  and  Withington"'' 
one  each,  while  Taylor""  has  reported  a  fatal  case  from  the  centre 
of  the  State. 

Mississippi.     ]\IcEIroy"  reports  a  case  from  Stovall. 

Ohio.  Eichberg,-**  in  1S91,  reported  from  Cincinnati  a  case  of 
amcebic  liver  abscess,  no  statement  l)eing  made  that  the  case  was 
imported. 

Illinois.  Kurtz^"  has  contributed  a  case  from  Neoga,  while 
Preble''"  from  Chicago,  reports  two  cases;  the  first  patient  had  lived 
for  nine  years  in  the  city,  and  had  been  in  the  country  a  few  weeks, 
six  months  previous  to  the  beginning  of  the  illness.  The  second 
patient  had  not  been  out  of  Chicago  for  thirty  years. 

"  Medical  News,  1890,  Ivii,  .500.  "  University  Medical  Magazine,  1892,  v,  525. 

"  Johns  Hopkins  Hospital  Bulletin,  1890,  i,  91. 

'5  Medical  News,  1892,  Ixi,  705.  '«  Maryland  Medical  .Journal,  1893-94,  xxx,  92. 

1'  New  York  .Medical  .Journal,  1894,  Ix,  593. 

'"  .Maryland  Medical  .Journal,  1890,  xxxv,  145. 

"*  Johns  Hopkins  Hospital  Bulletin,  1901,  xii.  355. 

^  Virginia  Medical  Semimonthly,   1908,  xiii,  9. 

^'  Virginia  Medical  Monthly,  1895-96,  -xxii,  722. 

-"■'  .Medical  News,  1891,  lix,  656.  ^  Amkk.  Jouk.  Mr.n.  Sn.,  1898,  N.  S.,  cxv,  .384. 

-'  Phila.  Med.  Jour..  1900,  v,  817. 

"  Bo.ston  Medical  and  Surgical  Journal,  1894,  cxxx,  516. 

''  Alabama  Medical  Journal,  1903-04,  xvi,  10. 

'-''  .Memphis  Medical  Monthly,  1902,  x.xii,  169. 

^  .Medical  -Mews,  1891,  lix.  201.  »  Medicine,  1903,  ix,  .595. 

*  Chicago  Medical  Recorder,  1899,  xvi,  .33. 
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Missouri.  Nietert^^  has  reported  seven  cases  which  developed 
in  or  near  St.  Louis.  Meyer^"  ohscM-ved  a  case  in  St.  Louis  and 
mentioned  one  of  Fischel's,  while  Funkhouser^^  has  seen  one  origina- 
ting in  the  same  city.     Murphy^  has  contributed  a  case  from  Kansas 

Michigan.  Dock,  in  1902,  reported  one  case  infected  in  Michigan. 
The  patient  had  not  been  out  of  the  State  since  1S93.  There  is  no 
history  of  any  contamination  by  persons  returning  from  the  tropics. 

Minnesota.  Head,^^  in  1904,  reported  a  case  originating  in  Maple 
Lake,  Itasca  County,  and  in  1905  AurancP"  a  case  in  a  millworker 
who  had  lived  in  Minneapolis  many  years  and  had  never  been  South. 

Montana.  Spelman  and  Wherry, ^^  in  1906,  reported  a  case  which 
was  unquestionably  infected  in  Montana. 

Arkansas.  One  of  West's^^  cases  was  probably  infected  in  this 
state. 

Indian  Territory.     West  contribted  one  case  from  here. 
.    Texas.     Boggs    has    contributed    to    the    literature    two    cases. 
Hektoen^^  has  reported  one,  Dock,**'  in  one  report,  one  case,  in  a 
second,*^  twelve.  Diamond''^  two  cases,  and  West  three. 

The  review  of  the  literature  on  this  subject  shows,  therefore,  that 
the  prevailing  idea  concerning  the  source  of  amoebic  infection  is 
hardly  justifiable.  Probably  this  erroneous  belief  has  been  respon- 
sible for  failure  to  recognize  the  disease.  A  realization  that  this  type 
of  disease  is  endemic  in  New  York  led  to  a  search  for  it,  with  a  result 
that  these  three  cases  were  found  within  a  year.  It  is  to  be  hoped 
that  a  realization  of  its  existence  elsewhere  will  give  rise  to  the 
recognition  of  cases  and  to  the  establishment  of  proper  prophylactic 
and  therapeutic  measures. 


BLOOD  CULTURES  IN  HUMAN  GLANDERS. 
By  Burrill  B.  Crohn,  M.D., 

FORMERLY    PATHOLOGICAL    INTERNE    AT    THE    MOUNT    SINAI    HOSPITAL,    NEW    YORK. 

The  invasion  of  the  blood  current  in  cases  of  glanders  in  human 
subjects  is  of  considerable  scientific  interest  from  three  points  of 
view:  (1)  By  reason  of  the  light  which  it  throws  on  the  pathological 
processes  of  the  disease  and  the  modes  of  dissemination  of  the  infec- 
tion; (2)  on   account   of   the   valuable   theoretical   suggestions   in 

31  St.  Louis  Medical  Review,  1902,  xlvi,  55.  ^2  ibid.,  19. 

Mlbid.,  1903,  xlviii,  343. 

2^  Journal  of  the  American  Medical  Association,  1894,  xxii,  149. 

36  Northwest  Lancet,  1904,  xxiv.  249.  ^  Ibid.,  1905,  xxv,  321. 

87  Ibid.,  1906.  iv,  277. 

38  Trans.  First  Pan  Amer.  Med.  Cong.,  1893,  i.  301. 

!»  North.  Amer.  Pract.,  1892.  iv,  554.  ■"»  Medical  Record,  1891.  xl.  7. 

"  Quoted  by  Harris.  ^  Philadelphia  Medical  Journal.  1900.  v,  817. 
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relation  to  infections  in  general,  their  mode  of  establishment,  and 
means  of  propacjation;  and  (3)  by  reason  of  the  diafjnostic  aid  given 
in  cases  of  infection  with  indefinite  or  unrecogni/,al)le  origin.  The 
inarkeil  progress  recently  made  in  the  study  of  blood  invasions  by 
l)acteria  has  assisted  materially  toward  an  understanding  of  the 
sequence  of  events  and  rationale  of  diseases  in  which  the  circulatory 
mwlium  is  invadeil  by  pathogenic  organisms,  either  primarily  or 
secondarily.  Certainly,  blood  cultures  in  such  diseases  as  typhoid 
fever,  acute  bacterial  endocarditis,  infective  venous  thrombosis,  etc. 
have  thrown  new  light  upon  the  clinical  course  of  the  diseased  pro- 
cesses, and  have  helped  materially  in  advancing  a  more  logical  mode 
of  studying  and  treating  these  cases. 

Human  glanders  may  safely  be  regarded  as  another  of  the  bacterial 
diseases  in  which  the  blood  current,  sooner  or  later,  is  invaded  by 
disease  producing  bacteria.  It  is  still  more  probable  that  this  fact 
plays  not  a  secondary,  but  an  important  and  essential  part  in  the 
dissemination  of  the  infection. 

Soon  after  the  first  conception  of  the  bacterial  nature  of  certain 
diseases  was  established,  and  coincident  with  the  discovery  by 
Loeffler,^  in  1882,  of  Bacillus  mallei,  glanders  was  regarded  as  an 
infection  of  pyemic  nature.  This  conclusion  was  readily  drawn  by 
clinicians  and  was  founded  upon  the  simple  observations  that  the 
disease  began  in  a  primary  focus  of  infection,  and  that  it  pursued  its 
course  with  the  early  establishment  of  foci  of  suppuration  far  distant 
from  the  orginal  point  of  inoculation  and  apparently  not  transmitted 
by  the  lymphatics  or  by  cutaneous  auto-inoculation.  As  in  these 
metastatic  deposits,  the  original  offending  organism,  as  seen  in  the 
primary  focus,  was  also  readily  demonstrable,  the  natural  conclusion 
was  drawn  that  the  blood  current  was  the  medium  of  transmission. 
In  support  of  this,  the  older  pathologists  in  the  era  before  the  intro- 
duction of  blood  cultures,  demonstrated  the  fact  that  in  almost  all 
the  autopsies  on  cases  of  this  nature,  Bacillus  mallei  could  be  seen  in 
smears  of  the  blood  after  death  (Koch,^  Wassilief,^  Kiemann,'' 
Babes'). 

The  earliest  attempts  to  recover  the  bacilli  from  the  circulating 
medium  were  unreliable  because  imperfect  methods  were  used.  The 
first  success  was  that  of  Frese,  Ross,  and  Wilbert,®  who,  in  1891, 
succeeded  in  recovering  the  living  organism  from  a  patient  suffering 
from  the  acute  form  of  the  disease.  Since  that  date,  and  with  the 
advent  of  improved  methods,  there  have  been  sixteen  cases  in  which 
the  blood  from  the  patient  has  been  cultured  (see  Table).  The 
results  are  fairly  uniform  in  character,  and  the  cases  group  themselves 
into  two  classes:  (1)  Acute  glanders  with  positive  or  negative  blood 
cultures,  and  (2)  chronic  glanders. 

I  Arbeit  a.  d.  Kais.  Ges.,  1886,  Band  i,  b.  141.  2  Arch.  klin.  Chir.,  Ixv,  37. 

»  Deut.  med.  Woch..  1883,  p.  155.  *  Wien.  med.  Woch.,  1888,  i,  515. 

»  Arch,  dem^d.  exp.,  1891,  iii,  619.  «  Medical  News,  1891.  p.  679. 
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Acute  Glanders.  This  series  includes  14  cases,  of  which,  1  ] 
showed  positive  and  3  negative  blood  findings.  All  of  these  cases, 
those  with  positive  and  those  with  negative  results,  clinically  follow 
rather  closely  one  type  of  the  disease.  There  is  almost  invariably  a  his- 
tory of  exposure  to  equine  sources  of  infection;  in  4  cases  there  was  an 
actual  point  of  inoculation  on  the  hand.  The  onset  is  acute,  usually 
with  sharp  pain  in  the  lower  thorax,  rapid  development  of  chills, 
fever,  malaise,  general  prostration,  etc.  Initial  symptoms  referable 
to  the  lungs  are  found  in  over  SO  per  cent,  of  the  cases.  The  picture 
of  a  general  pyemia  is  gradually  superimposed,  or  presents  itself 
early  in  the  course  of  the  infection.  Numerous  subcutaneous  and 
intramuscular  and  arthritic  foci  of  suppuration  appear.  There  is 
increasing  prostration  and  rapidly  supervening  delirium,  until  the 
breaking  out  of  a  generalized  pustular  rash  heralds  the  closely  fol- 
lowing fatal  issue.  The  duration  of  the  disease  varies  from  eleven 
to  thirty-six  days.  The  picture  is  invariably  one  of  a  profound  pye- 
mia. Pulmonary  involvement,  either  early  and  probably  primarily, 
or  later  and  secondary  to  a  distal  point  of  inoculation  somewhere  on 
the  body,  is  invariably  encountered.  The  localization  of  the  infec- 
tion, however,  in  the  upper  respiratory  passages,  so  characteristic 
of  glanders  in  the  horse,  is  rarely  seen  in  man.  In  the  latter  the  pic- 
ture of  farcy,  that  is,  accentuation  of  the  localized  point  of  inocu- 
lation with  rapidly  developing  blood  invasion  and  metastatic  deposits, 
supervenes. 

As  has  been  noted,  of  the  14  cases  of  acute  glanders  with  blood 
cultures,  1 1  were  positive  and  3  negative.  A  more  detailed  scrutiny 
of  these  findings  reveals  the  following:  Of  the  positive  cases,  the 
blood  culture  was  obtained  in  almost  all,  when  the  disease  was  well 
advanced,  that  is,  in  from  one  to  three  days  antemortem;  in  one  case 
(Case  X),  it  was  taken  four  days  before  death.  Considering  that  the 
total  duration  of  the  symptoms  varied  from  eleven  to  thirty-six  days, 
it  is  clear  that  the  positive  culture  occurred  late.  In  all  but  one  case 
(Case  I)  there  were  already  established  numerous  metastatic 
abscesses  and  active  pulmonary  phenomena;  in  7  of  the  11  the  pus- 
tular rash  had  already  made  its  appearance.  In  all  the  cases  at  the 
time  of  culture,  there  was  profound  prostration,  high  continuous 
fever,  rapid  pulse,  and  signs  of  intense  generalized  infection. 

Of  the  three  negatives  cases,  that  reported  by  Woodcock  (Case 
XIV)  can  be  disregarded,  as  the  subsequent  bacteriology  of  the 
whole  case  was  not  satisfactorily  nor  conclusively  worked  out,  nor 
was  the  organism  accurately  identified.  Regarding  the  other  cases 
with  negative  results,  it  is  to  be  noted  that  they  correspond  in  their 
clinical  aspects  fairly  closely  with  the  above  series  of  cases  with 
positive  cultures.  The  only  apparent  difference  is  in  the  somewhat 
protracted  course  (twenty-seven  and  thirty-five  days)  and  the  less 
rapid  appearance  of  the  disseminated  metastatic  foci.  In  these  two 
cases  the  attempt  to  isolate  the  organisms  from  the  blood  was  made 
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rt'lativfly  earlier  in  the  course  of  the  symptoms  as  compared  with  the 
previous  series;  in  ('juse  Xll  on  the  ihirteentli  (hiy  (total  duration 
twenty-seven  days),  in  Case  Xlll  on  the  twenty-first  day  (total 
course  thirty-five  days).  In  neither  case  was  the  generalized  pus- 
tular rash  evident  at  the  time  of  the  culture. 

The  case  reported  by  Van  Ingen  (Case  VII)  is  of  unusual  interest 
for  the  reason  that  the  blood  cultures  taken  respectively  on  the 
twenty-third  and  twenty-fifth  day  of  the  disease  were  negative,  though 
lung  involvement  and  numerous  metastatic  abscesses  were  present. 
The  culture  taken  on  the  thirteenth  day  (forty-eight  hours  ante- 
mortem),  and  the  day  just  preceding  the  outbreak  of  the  pustular 
rash,  was  positive. 

Chronic  Cases.  Of  two  cases,  both  had  negative  blood  cultures. 
That  of  Post  (Case  XV)  had  run  a  course  of  nine  months  with  pul- 
monary and  metastatic  foci,  but  no  pustular  rash.  The  patient  was  still 
living  at  time  of  publication  of  his  paper.  That  of  Sieur  (Case  XVI) 
ran  a  course  of  two  and  one-half  years,  following  a  local  infection  of 
the  finger,  and  presenttxl  the  symptoms  of  chronic  pyemia  without 
pulmonary  or  cutaneous  signs  except  toward  the  very  end. 

Technique  and  Technical  Results.  These  have  varied  con- 
siderably in  the  past,  and  show  numerous  wide  discrepancies  according 
to  the  dates  and  degree  of  development  of  the  bacteriological  methods 
in  vogue  at  the  time.  In  general,  the  blood  was  drawn  from  the 
median  or  saphenous  vein  and  inoculated  immediately  into  either 
bouillon  or  agar  or  gelatin.  (In  Case  IV  the  blood  after  being  mixed 
with  bouillon,  was  kept  on  ice  two  days  before  being  incubated.) 
The  results  seemed  good  with  any  of  the  media  used.  Colonies 
appeared  rather  late  (on  the  third  to  the  fifth  day)  on  the  plates. 
No  type  colony  has  been  described.  In  several  of  the  cases  the  find- 
ings were  complicated  by  the  simultaneous  growth  in  the  culture 
of  streptococci  or  Staphylococcus  aureus,  this  being  in  all  proba- 
bility a  secondary  and  late  invasion  of  the  blood  from  some  of  the 
numerous  superficial  and  deep  foci  of  suppuration. 

It  may  be  of  some  interest  to  recount  the  methods  and  results 
used  in  obtaining  cultures  in  our  own  cases  (Cases  X  and  XI).  In 
Case  X  (there  were  two  blood  cultures).  In  the  first  culture  15  c.c 
of  blood  was  evenly  distributed  into  a  flask  of  plain  and  2  per  cent, 
glucose  bouillon  and  into  a  plate  each  of  agar,  serum  agar,  glucose 
agar,  and  serum-glucose  agar.  Growth  appeared  at  the  end  of  forty- 
eight  hours  in  both  flasks  and  in  all  the  plates;  there  seemed  to  be  no 
decided  advantage  in  any  one  medium  for  the  cultivation  of  the 
bacilli.  The  appearance  of  the  flasks  was  as  follows:  Plain  bouillon, 
after  forty-eight  hours,  slight  cloudiness;  after  seventy-two  hours, 
a  heavy  murky  sediment,  the  supernatant  fluid  being  unchanged  in 
color.  The  2  per  cent,  glucose  bouillon  flask  showed  at  forty-eight 
hours  a  slight  reddish  hue,  which  increased  in  depth  until,  after 
seventy-two  to  ninety-six  hours,  the  whole  presented  a  deep  Bur- 
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gundy-red  color  with  u  heavy  sediment  at  the  bottom.  The  average 
number  of  })acilh  per  cubic  centimeter  (as  estimated  from  the  plates) 
was  l.G  colonies. 

The  second  blood  culture  on  the  same  case  was  performed  with 
identical  mctiiods,  except  that  glycerin  agar  was  added  to  the  men- 
tioned media,  and  the  fiasks  wi're  omitted.  Growth  again  appeared 
relatively  early,  in  forty-eight  hours,  the  serum-agar  plate  showing 
the  earliest  and  most  profuse  growth.  Some  blood  that  had  been 
inoculated  into  ammonium  oxalate^  after  incubation  for  twenty-two 
hours  was  plated  out  with  agar,  and  showed  after  forty-eight  hours 
from  two  to  four  times  as  many  c-olonies  as  were  found  in  the  plate 
that  was  poured  in  agar  at  the  bedside. 

The  colony,  as  appearing  on  glucose  agar,  with  or  without  serum, 
may  be  described  as  a  minute  pimctate  (surface)  or  whetstone  shape 
(deep)  colony,  of  the  size  of  a  j)in-point,  or  very  slightly  larger, 
brownish  by  direct  and  grayish  by  I'eflected  light,  and  surrounded  by 
a  relatively  large  greenish  area  of  discoloration  in  the  medium  about 
the  colony.  This  discolored  area,  when  first  seen,  is  2  to  5  mm.  in 
diameter  and  increases  in  circumference  rapidly.  The  morphology 
of  the  colony  is  noteworthy  on  account  of  the  disproportion  between 
the  minute,  almost  invisible  point  of  growth,  and  the  large  spreading 
greenish  area  of  discoloration.  When  typical,  it  resembles  very 
closely  that  of  the  typhoid-type  colony  described  by  Epstein*  on 
glucose-agar  plates.  In  the  second  culture  in  this  case  the  average 
number  of  organisms  per  cubic  centimeter  of  the  blood  was  1G.8 
(previous  culture,  1.6),  showing  a  rapid  increase  in  the  number  of 
organisms  in  the  circulating  blood  in  the  interval  between  the  two 
cultures  (two  days). 

The  blood  culture  on  the  second  of  our  two  cases  (Case  XI)  was 
made  similarly  to  the  above-described  culture  but  taken  on  the  oper- 
ating table  a  few  hours  before  death.  The  type  of  colony  on  the 
media  was  similar  to  the  above;  the  time  of  appearance  was  some- 
what earlier,  the  first  colony  being  observed  seven  hours  after  inocu- 
ation.  The  average  number  of  colonies  was  300  per  cubic  centi- 
meter. 

From  our  experience  (limited  as  it  is)  it  would  seem  that  the  best 
results  are  obtained  with  the  flasks  and  glucose-agar  media;  the 
ammonium  oxalate  method  may  apparently  be  used  with  safety. 

Remarks.  The  conclusions  that  may  be  drawm  from  the  study  of 
the  cases  of  human  glanders  in  which  blood  cultures  have  been  taken 
are  as  follows :  In  the  acute  t\^e,  cultivations  from  the  blood  early  in 
the  course  of  the  disease  are  likely  to  be  negative;  those  taken  at  a 
time  later  in  the  development  of  the  symptoms,  particularly  at  or  after 
the  time  of  the  appearance  of  the  pustular  rash,  are  invariably  posi- 
tive.   Chronic  cases  have  thus  far  given  negative  results. 

^  Epstein,  Amer.  Jour.  Med.  Sci.,  September,  1907.  *  Ibid.,  August,  1908. 
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'i'licso  coiicliisioiis  are  .siii<,nilarly  in  contrast  witli  the  results 
ohtuineil  by  in  vest  i«;a  tors  of  e(|uiiie  t^landers.  Thus,  Macl'adyean," 
an  eminent  authority  on  the  subject,  says:  "The  ^hinders  l)acillus  is 
a  tissue  parasite,  and  in  all  eases  of  fjjlanders  in  the  horse  it  is  almost 
entirelv  eonlined  to  the  lesions  and  the  (liseharii;es  from  them.  It  is, 
no  doui)t,  transj)orted  by  the  blood  as  well  as  the  lymj)h  channels, 
but  the  disease  in  the  horse  is  never  septicemic.  Even  in  the  acute 
cases  the  bacilli  are  so  sparingly  present  in  the  blood  that  their  dis- 
coverv  by  microsco|)ic  and  cultural  methods  is  nearly  always  impos- 
sible, and  even  considerable  (piantities  of  l)loo(l  fail  to  transmit  the 
disease  by  inoculation."  The  explanation  of  this  difference  lies  in 
the  fact  that  the  disease  in  the  horse,  rarely,  if  ever,  runs  so  acute  a 
course  as  it  does  in  man,  manifesting  itself  in  the  former  mainly  as  a 
subacute  or  chronic  afi'ection  of  the  respiratory  apparatus  or  as  a 
localized  farcy  of  the  skin  and  related  lymph  organs.  The  corre- 
sponding type  in  man,  that  of  the  so-called  chronic  glanders,  also 
gives  negative  blood  cultures.  The  usual  picture  of  the  infection  in 
the  human  is,  however,  that  of  a  rapidly  developing  and  grave  pyemia 
with  a  less  considerable  and  more  slowly  developing  involvement  of 
the  related  lymphatic  chaimels,  but  with  the  rapid  evolution  of  metas- 
tatic muscle,  bone,  and  joint  foci  which  have,  in  all  probability,  been 
transmitted  through  the  circulation.  It  is  quite  probable  that  bacteria 
are  present  in  the  blood  in  human  cases  early  in  the  disease;  in  fact,  as 
early  as  the  first  metastatic  deposit  has  made  its  appearance,  l)ut  they 
are  in  such  few  numbers  that  with  our  present  methods  we  are 
incapable  of  demonstrating  them.  It  is  in  the  later  stages  of  the 
disease,  when  the  bacteria  become  much  more  mmierous  in  the 
circulation  (as  evidenced  by  the  out])reak  of  a  general  pustular 
rash,  the  pustules  containing  bacilli),  that  we  are  successful  in  culti- 
vating them.  In  the  chronic  cases,  those  which  present  the  picture 
of  generalized  glanders  of  the  respiratory  tract,  the  blood  is  probably 
sterile.  In  those  cases  with  the  establishment  of  farcy  buds  it  would 
perhaps  be  possible  to  cultivate  the  organisms  from  the  circulation, 
if  the  attempt  were  made  just  at  the  time  of  the  new  outbreak  or  at 
the  time  of  a  new  deposit  of  the  infection.  Between  the  eruptions  of 
the  peripheral  foci,  attempts  at  isolating  the  specific  organism  from 
the  blood  would  l)e,  in  the  greatest  probability,  unsuccessful. 

As  to  the  nature  of  the  bacillemia,  the  question  of  chief  importance 
is:  "In  what  manner,  do  the  bacteria  enter  the  blood  and  circulate 
therein?"  Is  it  an  overflow  from  the  lymphopoietic  system?  Is  it  a 
condition  of  throml)us  formation  with  multi])le  minute  eml)oli?  Is 
it  a  true  bacillemia?  These  are  the  three  views  which  would  seem 
most  tenable.  In  discussing  the  bacillemia  of  typhoid  fever,  Schott- 
mueller^"  and,  later,  Coleman  and  Buxton"  have  suggested  that  the 

»  .Tour.  Comp.  I'atli.  ami  Tlier.,  1904,  p  295. 
">  Munt-h.  med.  Wocli.,  1902,  No.  38. 
"  Amer.  Jour.  Med.  Sci.,  June,  1907,  p.  869. 
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bacillemia  is  secondary  to  the  infection  of  the  lymphoid  apparatus  of 
the  gastro-intcstinal  tract,  and  is  an  overflow  from  the  lymphopoietic 
system.  Wiiether  the  infection  of  the  blood  stream  in  glanders  may 
be  the  result  of  an  overflow  from  the  lymph  system,  which  is  invari- 
ably involved  with  the  local  lesion,  is  seriously  to  be  considered. 
Here  we  must  understand  that  the  lym})h  gland  has  no  longer 
become  capable  of  maintaining  its  function  as  a  filter  for  the  regional 
lymphatics,  and  the  organisms  passing  this  barrier  are  swept  into  the 
general  blood  current  and  so  enabled  to  establish  the  metastatic  foci. 
If  we  accept  the  hypothesis  of  the  possibility  of  a  primary  infection 
of  the  lungs  and  respiratory  tract  l)y  inhalation,  we  must  suppose  the 
bronchial  glands  to  be  the  source  of  overflow  in  most  of  our  cases. 

On  the  other  hand,  the  recent  work  of  Duval,^^  on  "Vascular 
Lesions  in  Experimental  Glanders,"  has  demonstrated  that  there  is 
a  marked  reaction  of  the  vessel  wall  to  the  specific  toxin,  and  that 
thrombosis  of  the  venous  radicals  in  the  neighborhood  of  the  point  of 
inoculation  does  occur.  In  the  light  of  this  fact,  a  priori,  it  may  be 
supposed  that  the  metastatic  foci  and  free  bacteria  have  a  common 
origin  in  these  thrombi  and  that  the  distal  deposits  result  from 
minute  thrombotic  emboli.  In  opposition  it  must  be  maintained, 
that  it  would  be  an  unusual  and  rare  variety  of  embolus  which 
chooses  the  deeper  sets  of  muscles  and  joints  as  its  site  of  preference 
and  omits  those  organs  usually  the  seat  of  infarcts  (spleen,  kidney, 
lungs).  Emboli  arising  from  foci  of  inoculation  on  the  extremities 
or  upper  respiratory  mucous  membrane  (nose,  pharynx,  larynx) 
should  cause  infarction  in  the  pulmonary  artery  system  and  the  lungs, 
and  emboli  arising  from  pathological  processes  in  the  lungs  would 
be  expected  to  cause  the  more  usual  infarction  of  the  larger  abdomi- 
nal organs. 

The  third  view,  that  it  is  a  true  bacteriemia,  should  also  be  taken 
into  consideration.  According  to  this  view,  we  should  understand  the 
disease  as  one  in  which  the  bacteria,  by  injuring  with  its  toxins  and 
so  depressing  the  vitality  of  the  vessel  wall,  escape  into  the  blood 
current  and  establish  metastatic  foci  in  those  places  specific  to  the 
glanders  bacillus.  Probably  early  in  the  disease,  with  a  beginning 
local  lesion  and  a  mild  degeneration  of  the  vessel  wall,  there  is  only  a 
scant,  if  any,  escape  of  bacteria  into  the  circulating  medium,  those 
few  cases  in  literature  in  which  the  culture  was  taken  early,  neglecting 
to  show  the  organisms.  Further,  with  the  advancement  of  the 
lesions  and  probably  inevitable  involvement  of  the  respiratory  tract 
there  is  a  greatly  increased  escape  of  bacteria  through  pervious 
vessel  walls,  and  possibly  an  active  multiplication  by  reproduction 
of  those  organisms  free  in  the  current. 

On  account  of  the  paucity  of  records  and  the  few  cases  in  the 
literature,  no  absolute  deduction  can  be  drawn  as  to  the  origin  and 

12  Jour.  Exp,  Med..  1907,  ix,  241. 
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course  of  the  baftorieniiii.  ^Vitll  our  iinproviiiii;  iiicthods  for  curly 
recoguitiou  of  the  coudition,  aud  with  more  frecjucut  aud  carHcr 
cultures,  the  future  will  probably  contribute  much  toward  the  solu- 
tion of  the  problems  connectetl  with  this  rare  but  interesting  disease. 

The  following  is  the  history  of  the  case  referred  to  as  Case  XI: 

The  patient,  a  female,  Russian,  aged  forty-three  years,  was  admit- 
ted to  the  Mt.  Sinai  Hospital  (service  of  Dr.  Gerster),  September 
22,  1908. 

The  family  history  was  negative  and  the  previous  history  unevent- 
ful. The  patient  was  married  at  twenty-seven  years  of  age;  had 
.seven  children;  no  miscarriage;  she  had  fever  lasting  three  or  four 
days  after  the  last  labor.  The  present  illness  began  suddenly  nine 
days  before  admission  with  chills,  fever,  and  vomiting.  She  had 
headache  and  profuse  night  sweats  accompanied  by  chills.  She 
vomited  clear  fluid;  not  bloody.  Synchronously  w-ith  the  onset  of 
febrile  phenomena  she  developed  severe  pain  in  the  left  shoulder  with 
loss  of  function  of  the  upper  extremity  on  this  side.  The  pain  was 
localized  to  the  shoulder-joint  and  scapular  region,  was  very  intense, 
boring  in  character,  and  severe  enough  to  prevent  sleep.  Since  the 
onset  the  fever  had  slightly  subsided,  though  the  local  focus  continued 
very  tender  and  painful.  She  had  no  abdominal  symptoms,  and  no 
jaundice. 

I'pon  physical  examination  on  admission  the  general  condition 
was  fair;  she  was  poorly  nourished.  The  glands  were  not  enlarged. 
The  skin  w^as  negative,  except  over  the  scapular  focus,  w^here  the 
swelling  was  surrounded  for  a  small  area  by  a  few  raised  pustules, 
each  pustule  being  circumscribed  by  a  small  red  ring  of  inflammation. 
Active  motion  in  the  left  shoulder  was  impossible ;  passive  motion  unim- 
paired, but  painful.  Over  the  left  scapula  was  a  smooth,  rounded,  firm 
swelling;  no  fluctuation  was  obtained.  The  skin  over  the  swelling- 
was  reddened  and  elevated.  There  were  cup  marks  over  the  swell- 
ing and  signs  of  an  aspiration  wound.  The  lungs  and  heart  were 
negative.  The  pulse  was  rapid,  of  good  volume,  diminished  tension, 
90  to  96  in  rate.  The  abdomen  was  negative.  There  was  a  profuse, 
blood-stained  vaginal  discharge. 

September  24.  Aspiration  of  the  tumor  over  scapula  by  Dr.  A.  A. 
Berg.  Only  a  little  blood  was  obtained,  although  the  needle  touched 
bare  bone.  Blood  count:  White  blood  cells,  22,000;  polynuclears, 
90  per  cent.;  lymphocytes,  9  per  cent.;  eosinophiles,  1  per  cent. 
The  pulse  rate  varied  between  118  and  128.  The  temperature  was 
remittent  in  character,  reaching  its  highest  point  at  about  four  in  the 
afternoon  (104.0°  F.),  and  its  lowest  point  at  about  four  in  the  morn- 
ing, when  it  was  100.2°  F.  Respirations  varied  between  24  and 
28;  regular. 

September  25.  Blood  count:  White  blood  cells,  9000;  poly- 
nuclears, 91  per  cent.;  large  lymphocytes,  5  per  cent.;  small  lym- 
phocytes, 4  per  cent.    The  pustular  eruption  has  spread  from  the 
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scapular  region  so  that  it  now  is  more  general  in  character  and 
involves  the  neck,  back  of  the  extremities,  and  the  entire  dorsal  sur- 
face of  the  trunk. 

Operation,  September  26:  Incision  and  drainage  of  acute  sup- 
purative myositis.  Dr.  Berg.  A  four-inch  incision  over  infraspinous 
fossa  down  to  bone.  Intraspinous  muscle  is  found  to  be  the  seat  of 
iiuunneral:)le  miliary  abscesses  varying  in  size  from  pinhead  to  the 
size  of  a  grape  seed.  Multiple  incisions  into  the  muscle  and  excision 
of  a  piece  for  examination.    Wound  packed  with  gauze;  wet  dressing. 

The  patient's  condition  was  rather  poor  on  leaving  the  operating 
room.  Soon  after,  respirations  became  more  regular  and  strong,  the 
pulse  good  at  the  temples,  but  absent  at  the  wrist.  Shortly  the 
patient  had  a  severe  chill.  The  condition  l^ecame  quite  poor.  She 
re-acted  poorly  to  vigorous  stimulation.  Murphy  infusions  proved 
ineffectual.  She  vomited  several  ounces  of  brownish  fluid.  Stomach 
tube  was  passed  and  stomach  washed ;  six  ounces  of  bloody  fluid  was 
withdrawn,  but  the  patient  immediately  collapsed  and  ceased  to 
breathe  after  five  minutes. 

Urine,  September  23:  Amber;  turbid;  acid;  1020;  very  heavy 
cloud  of  albumin;  no  sugar;  loaded  with  hyaline  and  finely  granular 
casts.  September  26:  Amber;  acid;  1022;  heavy  trace  albumin; 
many  granular  and  hyaline  casts;  few  epithelial  and  pus  cells. 

This  patient  was  in  the  hospital  foiu*  days.  No  evidence  of 
exposure  to  glanders  in  any  form  was  obtained.  The  local  focus  in 
the  left  shoulder  was  apparently  present  from  the  onset.  The 
infection  was  severe,  the  course  rapid.  There  was  general  pros- 
tration and  the  toxemic  reaction  was  intense.  Even  as  early  as  nine 
days  after  the  onset  the  beginnings  of  the  pustular  rash  were  seen. 
It  is  noteworthy  that  in  this  case  there  was  no  other  metastatic  focus 
established  as  far  as  could  be  ascertained.  The  blood  culture  was 
taken  on  the  operating  table.  It  will  be  noted  again  that  the  blood 
cidture  was  taken  late  in  the  course  of  the  disease  after  the  appearance 
and  spread  of  the  pustular  rash.  There  was  no  involvement,  as  far  as 
could  be  discovered,  of  the  lungs  or  any  part  of  the  respiratory 
tract'.    Permission  for  an  autopsy  was  refused. 

Bacteriological  Data.  Smears  from  pus  removed  at  operation 
showed  the  morphology  of  Bacillus  mallei.  Emulsion  of  the  same  mate- 
rial inoculated  intra-abdominally  into  male  guinea-pigs  caused  a  char- 
acteristic reaction.  The  organism  was  further  identified  by  staining 
methods  and  cultural  means.  For  notes  on  the  blood  findings  see 
under  "Technique." 

I  am  indebted  to  Dr.  E.  Libman  for  many  valuable  suggestions 
and  for  his  kind  guidance  throughout  the  course  of  the  investigation. 
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A  SIMPLE  METHOD  OF  ESTIMATING  THE  COMMON 
VARIATIONS  AND   DEFORMITIES  OF   THE  FOOT.' 

|{v   Henry  O.  Feiss,  M.I)., 

ASMISI   VM     SI  m.ldS     III    ini:    OfT-PATIENT   DKI'AKTMKNT   OKTIIK    l.\Kl.sllil.    Ill  ISI'IT  \I., 
ri,KVKLANI>,    OHIO. 

Present  Methods  of  Stidvinc;  the  Foot,  'riicre  is  no  part 
of  the  limiiaii  hody  so  siihject  to  (U-t'ormitics  as  the  foot,  yet  there 
is  no  part  of  the  Ixxly  of  which  the  estimation  of  deformities  is  so 
inaccurate  and  vague.  The  most  common  deformity  that  we  see 
is  Hat  foot,  yet  the  diagnosis  of  flat  foot,  so  far  as  its  physical  signs 
go,  rests  on  the  most  ambiguous  l)asis,  and  in  attempting  to  teach 
students  wliat  we  mean  by  tlie  term,  we  seldom  are  able  to  present 
a  convincing  and  definite  picture.  The  only  method  which  pretends 
to  any  accuracy  at  all  is  that  of  taking  a  print  of  the  bottom  of  the  foot. 
The  deductions  thus  made  are  dej)endent  on  the  extent  with  which 
the  sole  of  the  foot  touches  the  underlying  surface.  Then  the  shape 
of  the  print  is  supposed  to  be  an  index  of  the  lowering  of  the  arch. 
I  see  little  value  in  this  method.  In  the  first  place,  the  print  of  the 
foot  only  represents  the  imprint  of  the  skin  of  the  sole.  If  a  foot 
happens  to  be  fleshy  or  swollen,  it  naturally  makes  a  broader  impres- 
sion, and  thus  seems  to  connote  a  lower  arch  than  when  a  foot  is 
thin  and  not  swollen.  Again,  a  foot  which  may  be  very  flat  may  make 
an  almost  perfect  print,  so  called,  if  its  arch  has  not  been  lowered 
quite  enough  to  be  represented  properly  in  the  print.  But  even  if 
one  admits  that  this  method  does  aid  in  diagnosis  in  extreme  types 
of  the  disorder,  it  adds  nothing  in  estimating  the  amount  of  lowering 
of  the  arch  in  those  types  which  are  intermediate.  Therefore,  in 
the  last  few  years  I  have  sought  for  a  more  definite  basis  for  compre- 
hending certain  deviations,  with  special  reference  to  the  estimation 
of  the  height  of  the  arch;  the  aim  of  this  paper  is  to  suggest  such  a 
method. 

The  Estimation  of  the  Deformity  in  General.  In  examining 
the  malformations  of  the  body  there  is  no  process  more  valuable 
than  that  of  studying  the  relationship  of  bony  landmarks  to  one 
another.  In  fractures  of  the  wrist  and  of  the  ankle  the  relation- 
ships of  the  ends  of  the  long  bones  are  of  extreme  importance.  A 
splendid  example  of  valuable  relationships  is  Ndaton's  line.  I 
may  further  call  attention  to  such  important  methods  as  Bryant's 
triangle  and  Meyer's  line.  These  simple  geometric  methods  can 
hardly  be  omitted  for  a  clear  and  proper  elucidation  of  the  deformity. 

The  Selection  of  Bony  Landmarks  of  the  P'oot.  In  the  case 
of  the  foot  no  such  method  has  ever  been  advanced,  so  far  as  I  know, 

'  This  paper  represents  the  substance  of  a  monograph  which  the  autlior  is  preparing,  in 
wliicli  the  work  will  be  presented  in  greater  detail. 
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and  with  this  in  mind  I  have  selected  certain  landmarks  for  study. 
The  ones  chosen  are  the  lower  posterior  corner  of  the  internal  malleo- 
lus, the  tubercle  of  the  scaphoid  bone,  and  the  lower  tubercle  on 
the  head  of  the  first  metatarsal.  The  reason  for  selectino-  these 
particular  landmarks  will  be  more  evident  as  we  proceed.  Before 
advancing,  let  me  briefly  examine  these  landmarks,  as  it  is  abso- 
lutely essential  tliat  the  observer  know  definitely  just  what  part 
of  the  skeleton  his  finger  touches  in  the  examination.  Fig.  1 
is  a  wash  drawing  of  a  disarticulated  skeleton  which  brings  into 
exaggerated  relief  the  landmarks  in  question. 


Slmrp     Cornfr    on      Internal  Moll 


Tubercle     0/      iriip>io«L 


I.o«»er  Tiihcrtltr  nn  )feui 

ol    J?'    iMttutwittl 


Fig.  1. — The  position  of  the  bony  landmarks  under  consideration. 

TJie  Lower  Tubercle  of  the  Head  of  the  First  Metatarsal  Bone.  In 
examining  the  head  of  the  first  metatarsal  bone  in  the  disarticulated 
skeleton,  we  find  on  its  inner  aspect  two  ridges  separated  by  a  groove. 
Each  of  these  ridges  ends  posteriorly  in  a  prominent  tubercle.  The 
upper  tubercle  does  not  concern  us;  the  lower  one  is  sharp,  and  is 
the  one  which  applies  to  the  present  series  of  observations. 

The  tubercle  of  the  scaphoid  bone  is  best  seen  by  looking  at  the 
scaphoid  bone  from  above.  It  will  then  be  apparent  that  the  whole 
internal  surface  of  this  bone  forms  a  ridge.  The  apex  of  this  ridge 
is  the  so-called  tubercle,  being,  in  fact,  the  most  prominent  bone 
palpable.  The  tendon  of  the  tibialis  posticus  ends  close  to  this 
tubercle. 

The  Posterior  Inferior  Corner  of  the  Internal  Malleolus.  As  seen 
in  the  sketch,  and  as  will  be  apparent  on  examining  the  skeleton, 
the  internal  suface  of  the  tibia  is  bounded  at  its  lower  end  (internal 
malleolus)  by  three  edges — an  anterior,  an  inferior,  and  a  posterior 
edge.     Where  the  posterior  edge  strikes  the  inferior  edge  a  sharp 
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comer  can  always  l)c  felt.  If  \vc  run  our  fini^cr  over  the  |)art  in  ((iics- 
tion  we  simply  (lettTiniiu'  the  most  inferior  posterior  corner  of  the 
internal  malleolus  as  thus  evidenced. 

ClTAXCKS  IX  THE  SKELETON  OF  THE  FoOT  WITH  WEKillT-nEARIXG. 

The  invest i<;at ion  of  the  foot  diH'ers  from  that  of  the  other  parts 
of  the  body  in  one  respect — that  the  relationship  of  the  bones  becomes 
altered  with  weiijht-bearing.  Their  alteration  is  necessarily  the 
first  study  which  most  concerns  us.  As  similar  studies  have  been 
made  by  other  observers,  I  shall  confine  myself  to  the  change  in  the 
relationship  of  the  landmarks  in  questic^i. 

According  to  the  literature,^  the  view  seems  pretty  well  established 
that  when  weight  is  borne  the  scaphoid  travels  downward  and 
inward.  The  downward  displacement  is,  for  our  purpose,  the  impor- 
tant thing.  In  the  study  of  six  living  feet  which  I  radiographed, 
with  and  without  weight-bearing,  I  marked  the  posterior  inferior 
corners  of  the  tibia,  the  head  of  the  first  metatarsal,  and  the  scaphoid. 
(The  external  landmarks  selected  cannot  be  accurately  identified 
in  the  Rontgen  pictures.)  I  then  drew  a  connecting  line  between 
the  point  marked  on  the  internal  malleolus  and  that  on  the  head 
of  the  first  metatarsal.  Figs.  2  and  3  illustrate  one  of  these  cases 
and  show  that  in  weight-bearing  the  scaphoid  becomes  distinctly 
depressed  with  respect  to  the  connecting  line.  However,  as  these 
points  on  the  Rontgen  pictures  do  not  exactly  correspond  to  the 
external  landmarks  which  I  selected  (earlier  described),  I  marked 
these  landmarks  "\vith  and  without  weight-bearing  and  photographed 
the  feet  (Figs.  4  and  5).  These  pictures  point  to  a  similar  but  more 
practical  conclusion,  that  in  weight-bearing  the  scaphoid  becomes 
depressed  with  respect  to  the  line  connecting  the  lower  posterior 
corner  of  the  internal  malleolus  with  the  lower  tubercle  on  the  head 
of  the  first  metatarsal. 

It  is,  therefore,  evident  that  in  selecting  the  scaphoid  bone,  I 
have  taken  a  part  of  the  foot  very  susceptible  to  change  in  weight- 
bearing,  and  on  a  basis  of  the  above  observations  and  others,^  not 
described  in  this  report,  I  may  state  that  the  weight-bearing  foot 
differs  from  the  non-weight-bearing  foot  according  to  a  definite  rule. 
This  rule  is  that  in  weight-bearing  the  scaphoid  descends,  as  measured 
from  the  base  line  as  established  above. 

The  Study  of  the  Position  of  the  Scaphoid  Tubercle  in 
One  Hundred  Young  Male  Adults.  After  having  studied  the 
anatomical  data  above  described,  I  examined  a  number  of  apparently 

'  G.  H.  V.  Meyer,  Statik  unci  Mechanik  des  mensohlichen  Knockengeru-stes,  1873,  and 
Statik  und  Mechanik  des  rnenschlichen  Fusses,  1886;  John  Dane,  Trans.  Amer,  Orth.  Assoc, 
1897;  Golobiewski,  Ztschr.  f.  orth.  Chir.,  1894;  Lovett  and  Cotton,  Trans.  Amer.  Orth.  Assoc, 
vol.  xi;  Bradford  and  Lovett,  Text-book  of  Orth.  Surg.,  second  and  third  Editions;  Whitman, 
Orthopedic  Surgery;  and  Quain's  Anatomy. 

'  In  the  monograph  another  metliod  of  measuring  the  excursion  of  the  scaphoid  in  weight- 
bearing  is  described.  Tliis  consists  in  using  the  angle  which  it  forms  with  the  vertical  dropped 
from  the  internal  malleolus     The  results  so  obtained  confirm  the  main  observation.     , 
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healthy  individuals  with  reference  to  these  points.    The  individuals 
chosen  for  the  observation  were  young  male  adults  from  the  evening 


Fig.  2. — Rcintgen  picture  of  a  foot  without  weight-bearing:  c,  marks  the  posterior 
inferior  corner  of  the  head  of  the  first  metatarsal;  a,  the  posterior  inferior  corner  of  the 
internal  malleohis,  and  b,  the  posterior  inferior  corner  of  the  scaphoid.  A  vertical  line  is 
erected  frona  6  to  a-c. 


Fig.  3. — Rontgen  picture  of   tlie  same   foot   as  in  Fig.  2  with   weight-bearing.      The   same 
points  are  marked.      Note  the  increased  distance  of  b  from  the  connecting  line. 


gymnastic  class  of  the  Cleveland  Young  Men's  Christian  Association. 
The  men  were  taken  as  they  came  along,  and  no  questions  were 
asked.     It  may  be  assumed  that  such  a  gymnasium  would  furnish 
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Fio.  4. ^Photograph  of  the  same  foot  as  in  Figs.  2  and  3,  without  weight-bearing.  The 
posterior  inferior  corner  of  the  internal  malleolus,  a,  is  connected  with  the  lower  tubercle 
on  the  head  of  the  first  metatarsal,  b,  by  a  line;  c,  represents  the  scaphoid  tubercle. 


Fm.  8- — Photograph  of  same  foot  as  in  Figs.  2,  3,  and  4,  with  weight-bearing, 
increased  distance  of  the  scaphoid  tubercle  from  the  connecting  line. 

VOL.    138,  NO.   2. AUGUST,   1909  8 


Note  the 
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a  representative  group  of  liealthy  young  men  who  conduct  the 
ordinary  affairs  of  h'fe. 

In  order  to  make  pn)])er  observations,  a  standard  method  of 
estimation  had  to  be  apphed.  A  wooden  box  was  constructed, 
consisting  of  three  sides — a  base,  a  posterior  side,  and  a  lateral  side. 
Its  dimensions  were  12  x  12x5  inches.  The  box  was  placed  on  the 
seat  of  an  ordinary  chair.  The  right  foot  was  used.  The  subject 
stood  on  the  floor  with  the  left  foot  straight  and  the  right  knee  bent. 
Then  the  right  foot  was  placed  in  the  box,  the  calf  just  touching  the 
upper  edge  of  the  box,  and  the  heel  resting  in  the  corner  (Fig.  fi). 


.mt^av^. 

i 

■  ■  ■     ! 

1 

Fig.  6. — Position  of  the  foot  in  tlie  box. 


The  weight  of  the  body  was  therefore  chiefly  transmitted  through 
the  left  leg.  In  this  way  the  foot  could  be  examined  in  a  definite  and 
uniform  position  without  weight-bearing.  The  points  marked  were 
those  landmarks  earlier  discussed — the  posterior  inferior  corner 
of  the  internal  malleolus,  the  tubercle  of  the  scaphoid,  and  the 
lower  tubercle  of  the  first  metatarsal.  The  distance  of  the  scaphoid 
tubercle  from  the  line  connecting  the  internal  malleolus  with  the 
lower  tubercle  of  the  head  of  the  first  metatarsal  was  measured 
as  follows:  A  thin  transparent  celluloid  rule  provided  with  a  scale 
(Fig.  7)  was  applied  to  the  foot  so  that  its  upper  edge  coincided 
with  the  dots  on  the  head  of  "the  first  metatarsal  and  on  the  corner 
of  the  internal  malleolus. '  Then  the  distance  of  the  tubercle  of  the 
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.st'aj)lR)i(l  from  the  t'(li,'e  could  he  read  throu<rh  the  traii.sj)areiit  rule 
l)y  means  of  the  scale  (^the  corners  of  this  rule  were  cut  off  so  that 
they  would  not  interfere  with  the  sides  of  the  box). 

SiM.MAHY  OF  Impoktaxt  Uksilts.  The  averatje  age  of  the  one 
hundred  vonng  men  was  found  to  he  21.0  years,  the  youngest  being 
seventeen  and   the  oldest  thirtv-four  vears.     The  avcrajre  distance 


r^  l^  :_  ^  T  Tif^ 

/.«/-^2= ■■ ^^/,. 


Fig. 


-The   transparent    celluloid  rule  used  for  determining  the  di.stance  of  the  scaphoid 
tubercle  from  the  connecting  line  (reduced  one-half). 


of  the  tubercle  of  the  scaphoid  from  the  line  connecting  the  internal 
malleolus  with  the  lower  tubercle  of  the  head  of  the  first  metatarsal 
was  found  to  ])e  0.49  inch. 

These  results,  though  interesting,  are  of  less  value  than  the  results 
obtained  by  arranging  the  cases  in  a  series  graded  according  to  the 
lowering  of  the  scaphoid  tubercle.  In  the  following  table  the  cases 
were  grouped  in  this  fashion.* 


Distance  of  the 
scaphoid    tubercle 
from  the  line  con- 
necting the  internal 

Num- 
ber of 
cases. 

Distance  from 
scaphoid 
tubercle   to 
internal    mal- 
leolus. 

Horizontal  dis- 
tance of  the 
tubercle  from 
vertical  line 
dropped  from 
internal 
malleolus. 

1    Sine  of  angle 
formed  by  line 
connecting  the 
-scaphoid  with 
internal  mal- 
leolus and  the 
vertical  line. 

Angle. 

malleolus  with  head 
of  first  metatarsal. 

Deg. 

Min. 

Inch. 

0 

2 

2.03125 

1.71875 

0.8461 

57 

47 

I 

IfT 

2 

1.875 

1.53125 

;         0.8166 

54 

45 

1 

5 

0 

11 

2.0875 

1.7 

0.1843 

54 

31 

2.1136 

1.6843 

0.7956 

52 

43 

5 
I.-. 

A 

2.0625 

1.64.58 

0.7979 

52 

56 

:i 

15 

2.1666 

1.6833 

0.7769 

50 

58 

fs 

2 

2.0625 

1.5 

0.7272 

46 

39 

^ 

19 

2.20.39 

1.6052 

0.7283 

46 

45 

A 

3 

2.1666 

1.5625 

0.7212 

46 

9 

f 

18 

2.125 

1 . 5277 

0.7189 

45 

58 

1 1 

1 

2.0 

1 . 4.375 

0.7187 

45 

57 

I  .1 

1.5 
0 

1 
0 
3 

2.3 

1.5 

0.6.521 

40 

42 

1  •; 
I 

1  i 

2.375 

1.5 

0.6315 

39 

9 

Ti". 
1 

2.5 

1.666 

0.6666 

41 
47 

48 

Average 

•• 

2.16 

1.59 

0.7390 

40 

'Only  the  first   two  columns    apply    to    the    present    te.xt,    but    the   other 
"f  interest. 
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The  table  shows  that  there  are  only  nine  cases  in  which  the  tubercle 
is  less  than  one-fourth  inch  below  the  line,  and  only  four  cases  in 
which  it  is  more  than  three-fourths  of  an  inch  below  the  line.  There 
fore,  the  great  majority  of  cases  show  the  tubercle  depressed  from 
one-fourth  of  an  inch  to  three-fourths  of  an  inch,  which  in  itself 
is  a  large  variation  (one-half  inch). 

Conclusions  from  the  Table.  In  studying  the  table  we  must 
remember  that  when  there  is  a  large  variation  within  normal  limits, 
conclusions  based  on  only  one  hundred  cases  are  of  slight  value;  but 
the  object  of  the  observations  was  to  determine  the  nature  of  the 
variation  rather  than  its  average  extent.  The  important  point  is 
that  the  height  of  the  arch  as  measured  by  its  index,  the  tubercle 
of  the  scaphoid,  does  show  this  marked  variation.  This  variation 
in  a  series  of  non-weight-bearing  feet  suggests  the  rule  which  applies 
to  the  individual  foot  with  weight-bearing.  In  other  words,  the 
physiological  variation  (so  far  as  the  scaphoid  tubercle  is  concerned) 
during  weight-bearing  function  of  the  individual  foot,  is  a  pro- 
totype of  the  anatomical  variation  of  a  group  without  weight-bearing. 
This  conclusion  is  one  which  has  always  been  understood  by  the 
anatomists.  It  is  simply  a  perhaps  novel  method  of  checking  off 
the  older  observations;  but  the  main  question  which  is  still  open  is, 
What  is  the  normal  foot  ?  What  kind  of  a  foot  are  we  to  use  on  which 
to  base  the  estimation  of  a  deformity,  and  in  what  should  a  diagnosis 
of  a  pathological  foot  consist?  These  and  allied  questions  require 
careful  consideration  and  to  this  I  shall  now  proceed. 

The  Average  Foot.  It  was  found  that  in  one  hundred  cases 
the  average  depression  of  the  tubercle  of  the  scaphoid  from  the 
connecting  line  was  about  one-half  an  inch.  As  earlier  stated,  one 
hundred  cases  are  too  few  on  which  to  base  a  fair  average.  But 
even  if  thousands  of  cases  had  been  used  it  would  be  fallacious  to 
reason  that  all  feet  in  which  the  scaphoid  tubercle  is  higher  than 
the  average  are  normal,  and  all  feet  in  which  the  tubercle  is  lower 
are  abnormal,  because  the  average  is  obtained  just  as  much  from 
the  figures  below  as  from  the  figures  above.  Moreover,  the  chief 
point  shown  in  the  hundred  cases  is  that  there  is  marked  variation 
in  the  height  of  the  scaphoid  in  apparently  healthy  feet.  Conse- 
quently, as  the  average  is  based  on  that  variation,  it  has  no  signifi- 
cance further  than  what  the  term  indicates,  representing  simply 
an  average  of  normal  variation.  Such  an  average,  therefore,  can- 
not serve  as  a  basis  from  which  to  estimate  deformity. 

The  Normal  Foot.  The  problem  is  not  what  is  the  average, 
but  what  is  the  extent  of  variation  which  we  have  a  right  to  expect 
in  the  normal  physiological  foot?  In  attempting  to  answer  this 
question  we  deal  with  a  problem  in- classification,  the  same  problem 
which  necessarily  presents  itself  in  the  study  of  any  series  of  graded 
objects.  Given  a  series  of  objects  animate  or  inanimate,  which 
differ  from  one  another  only  to  a  slight  extent,  it  is  impossible  to 
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.^lato  just  where  we  should  (h'aw  the  hue  diviihu^  oiw  group  from 
anotluT.  If  we  take  one  hundred  shades  of  color,  say  yelhnv,  and 
arrani^e  these  shades  in  a  graded  series  from  a  light  yellow  to  a  brown, 
the  dirt'erences  l)etween  the  individual  shades  which  are  placed 
next  to  each  other  are  so  slight  as  not  to  be  detectidjle.  Yet  if  we 
compare  the  beginning  with  the  end  of  the  series,  the  difference  is 
very  striking.  The  same  holds  good  in  a  given  structure  in  the 
human  body  in  which  the  individuals  are  arranged  in  a  series  accord- 
ing to  the  variations  in  that  particular  structure.  If  we  take  one 
hundred  feet  and  arrange  them  in  a  series  with  reference  to  a  given 
point,  such  as  the  height  of  the  scaphoid  tubercle,  and  attempt  to 
base  a  classification  on  that  variation,  it  is  impossible  to  state  where 
the  normal  variation  ends  and  where  a  deformity  begins,  although 
the  two  extremes  of  the  series  are  strikingly  different.  This,  then, 
is  our  problem;  the  difficulty  in  dividing  the  series  is  apparent;  there 
is  no  natural  dividing  line  in  this  arrangement  which  can  be  used 
to  define  the  limits  of  normality.  I  did,  to  be  sure,  find  that  the 
great  majority  varied  between  one-fourth  and  three-fourths  of  an  inch, 
yet  I  can  lay  no  stress  on  these  figures,  because  it  is  evident  that  if 
more  than  one  hundred  subjects  had  been  used,  the  gaps  between 
the  figures  would  have  been  filled  up.  Nevertheless,  as  will  be  seen, 
such  an  arrangement  in  a  graded  series  is  of  considerable  importance, 
even  if  the  dividing  line  betw^een  the  normal  and  the  pathological 
does  not  exist,  because  this  method  will  help  to  organize  our  knowl- 
edge on  the  subject. 

The  "Type"  Foot.  It  has  been  shown  that  the  average  foot 
is  not  a  fair  basis  from  which  to  estimate  a  deformity,  and  that  it  is 
not  possible  to  make  a  sharp  distinction  in  the  series  for  purposes 
of  classification.  What,  then,  is  a  sensible  method  for  systematizing 
our  views  ?  The  only  course  which  remains  is  to  make  an  artificial 
distinction  between  the  normal  and  the  aljnormal,  but  an  artificial 
distinction  which  is  not  only  practical,  but  which  has  a  reasonable 
theoretical  basis.  If  we  study  the  table  of  the  one  hundred  cases, 
we  note  the  two  extremes  of  the  series,  namely,  the  one  extreme, 
in  which  the  tubercle  is  not  depressed  at  all,  and  the  other  extreme, 
in  which  the  tubercle  is  depressed  one  inch.  There  can  be  no  two 
opinions  as  to  which  extreme  approximates  more  closely  the  physio- 
logical foot.  There  can  be  no  doubt  that  the  foot  in  which  the 
tul)ercle  is  near  the  connecting  line  is  a  better  foot  than  the  foot  in 
which  the  tubercle  is  one  inch  below  the  line.  The  reasons  for  this 
are  twofold. 

In  the  first  place,  as  has  been  shown,  the  ordinary  foot  without 
weight-bearing  has  its  tubercle  higher  than  the  same  foot  with  weight- 
bearing.  Now,  we  certainly  know  that  the  foot  without  weight- 
bearing  has  a  greater  strength  and  greater  efficiency  than  the  foot  with 
weight-bearing,  becau.se  the  power  of  the  former  is  not  yet  expended. 
On  the  other  hand,  the  foot  with  weight-bearing  is  in  a  static  position 
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in  which  part  of  its  power  is  already  used;  consequently,  a  weaker 
foot  for  further  purposes  than  the  foot  which  has  not  expended  its 
power.  It  seems,  therefore,  that  other  things  being  etjual,  the 
higher  the  scaphoid  tubercle  is,  the  greater  the  efficiency  of  the  foot, 
('onsequently,  if  we  see  a  large  number  of  feet  all  under  the  same 
static  conditions,  that  is,  all  without  weight-bearing,  and  find  this 
variation  of  elevation  of  the  scaphoid  tubercle,  it  must  mean  that 
those  feet  in  the  group  with  the  highest  scaphoid  (of  which  the 
prototype  in  the  individual  is  the  non-weight-bearing  foot)  must 
aj)proximate  the  highest  functional  extreme. 

In  the  second  place,  it  is  apparent  from  what  has  come  before, 
and  also  from  a  niunber  of  healthy  feet  in  which  I  studied  the  func- 
tional power  (besides  those  used  in  the  present  investigation),  that 
all  those  feet  in  which  the  tubercles  were  high  with  respect  to  the 
connecting  line  presentetl  high  arches  and  high  insteps.  It  is,  I 
admit,  very  seldom  that  the  tubercle  falls  exactly  on  the  line,  but 
quite  a  few  fall  very  close  to  it,  either  just  above  or  below.  All  feet 
which  showed  this  property  I  have  found  to  be  extremely  well  formed. 
In  addition  to  the  elevated  arch  and  high  instep,  the  proportions 
were  extremely  attractive  and  corresponded  to  what  an  art  critic 
would  deem  a  beautiful  foot.  Why  is  it  that  the  artist  considers  such 
a  foot  beautiful  ?  Simply  because,  as  part  of  the  body,  it  seems  well 
adapted  to  carry  on  its  functions.  From  his  point  of  view,  it  is  a 
more  graceful  thing  than  when  it  is  not  so  well  adapted.  It  is,  there- 
fore, plain  that  the  commonly  acknowledged  beautiful  foot  is  not 
acknowledged  so  because  some  men  happened  by  chance  to  call 
the  thing  beautiful,  but  simply  because  it  is  the  natural  kind  of 
foot  which  seems  best  fitted  for  its  purpose.  In  short,  both  from  the 
point  of  view  of  the  physiologist  and  from  the  point  of  view  of  the 
artist,  the  foot  with  the  high  arch  expresses  strength  and  adapta- 
bility to  function.  Therefore,  such  a  foot  connoting  strength  and 
suggesting  beauty,  coming  natiu'ally  at  the  extreme  of  a  carefully 
selected  series,  must  have  some  significance.  Why  not  select  this  as 
an  arbitrary  type,  remembering,  of  course,  the  method  by  which  the 
type  was  chosen  ?  If  we  do  this,  and  bear  in  mind  that  it  is  only  an 
artificial  selection  we  have  a  fair  starting  point  on  which  to  base 
our  estimation  of  deformity.  Even  if  it  is  asserted  that  such  a  method 
is  not  completely  scientific,  it  is  at  least  reasonable,  certainly  more 
reasonable  than  having  no  method  at  all.  A  fairly  good  typical 
foot  is  illustrated  in  Fig.  6. 

The  Estimatiox  of  the  Deformity  of  the  Foot.  Let  me, 
therefore,  suggest  the  following  rule  for  estimating  the  deformity 
of  the  foot:  Other  things  being  equal,  the  foot  is  deformed  in  direct 
ratio  to  the  deviation  of  the  scaphoid  tubercle  from  the  line  connect- 
ing the  lower  tubercle  on  the  head  of  the  first  metatarsal  bone  with 
the  lower  posterior  corner  on  the  internal  malleolus.  Now,  I  am 
careful   to  state,  "other  things   being   equal,"  because  I  believe 
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that  lit)  cstiinatioii  is  ot"  the  sliVhtest  value  without  considering  these 
other  thiiit^s.  In  any  proKU'ni  of  this  sort  we  have  no  rii^^ht  to  take 
one  j)hysical  si*;n  \)\  itself  and  make  onr  estimation  on  that  sio;n  alone; 
we  must  always  consider  that  point  in  relation  to  other  clinical  evi- 
dejice.  In  flat  foot,  for  example,  we  may  have  a  number  of  con- 
siderations before  us — the  abduction  of  the  foot,  the  pronation  of  the 
ankle,  the  prominence  of  the  internal  contour,  etc.  All  these  thintj;s 
may  be  correlative  to  the  lowering  of  the  scaphoid  tubercle;  if 
they  are,  we  are  probably  dealing  with  a  pathological  foot,  but  if 
they  are  not,  we  must  consider  the  relative  value  of  each  piece  of  evi- 
dence, depending  in  each  case  upon  the  individual  circimistances 
of  that  case.  I  believe  that  the  lowering  of  the  arch  is  an  important 
point  in  considering  the  deformity  and  that  the  l)est  index  for 
estimating  the  lowering  of  the  arch  is  the  scaphoid  tubercle,  but 
that  is  all  the  further  I  am  willing  to  go.  A  lowered  arch  does  not 
necessarily  mean  a  deformity,  it  simply  means  a  variation;  but  a 
l)adly  lowered  arch  means  deformity,  and  what  is  bad  we  must 
determine  in  the  individual  case.  As  will  be  shown  (Case  V),  a 
foot  may  be  very  abnormal  even  if  the  tubercle  is  above  the  con- 
necting line.  The  other  physical  signs  in  such  a  case  are  more 
pathognomonic  than  the  height  of  the  tul)ercle. 

The  Coxsidekatiox  of  tue  Size  of  the  Foot.  With  regard 
to  the  application  of  the  rule  to  individuals  of  different  size  and  age, 
I  believe  that  its  language  is  sufficiently  broad  to  cover  all  ordinary 
cases,  provided  that  one  uses  reasonably  good  judgment  in  the 
individual.  Of  course,  an  equal  lowering  of  the  scaphoid  tubercle 
in  two  feet,  one  large  and  the  other  small,  would  necessarily  be  of 
greater  significance  in  the  latter.  Thus  a  depression  of  the  tubercle 
of  three-fourths  of  an  inch  in  a  six-year-old  child  is  of  greater  con- 
sequence than  an  equal  depression  in  an  adult. 

The  Definition  of  Flat  Foot.  It  has  been  shown  that  the 
variation  within  normal  limits  in  a  group  of  feet  is  similar  to  the 
normal  change  in  the  individual  foot  with  weight-bearing.  From 
this  it  was  natin'ally  inferred  that  the  more  depressed  a  non-weight- 
bearing  foot  is,  the  less  it  is  able  to  change  with  weight-bearing, 
and  consequently  that  such  a  foot  has  lost  part  of  its  latent  strength. 
Reasoning  from  this,  I  showed  that  a  sensible  classification  could 
be  made  if  we  regarded  such  a  foot  as  typical  of  highest  function 
and  beauty  which  most  closely  resembled  the  healthy  non-weight- 
bearing  foot,  namely,  one  in  which  the  tubercle  is  close  to  the 
connecting  line,  providing  no  other  pathological  sign  co-exists. 
Flat  foot,  therefore,  may  be  defined  as  a  position  of  the  bones,  resem- 
bling that  of  physiological  weight-bearing,  which  does  not  disappear 
when  weight  is  removed,  the  amount  of  fiattening  being  in  the 
ratio  of  the  lowering  of  the  scaphoid  tubercle. 

From  the  above,  it  is  clear  that  if  we  are  to  take  such  a  foot  as 
typical  of  beauty  and  function  as  has  been  described,  then  we  can 
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consider  few  feet  well  formed,  and  that  we  mnst  retjard  the  ^reat 
majority  of  human  feet  as  fiat.  'I'his  is  true;  but  if  we  regard  them 
in  this  manner  we  must  speak  of  the  great  majority  as  physiologically 
flat,  or,  better,  as  anthropologically  flat.  They  are  only  flat  as  based 
on  tiie  estimation  from  a  type,  the  type  being  based  on  the  considera- 
tion of  the  highest  function  and  lx>auty,  and  consecjuently  of  rela- 
tively rare  occurrence.  It  therefore  becomes  clear  that  if  only  a 
few  feet  are  best  adapted  to  carry  on  their  function  from  this  point 
of  view,  and  if  the  great  majority  of  feet  are  more  or  less  deficient 
as  compared  with  the  high  standard  that  has  been  set,  the  diagnosis 
of  flat  foot  can  have  little  practical  weight  unless  it  connotes  bad 
function  and  pain.  If  we  consider  an  individual  foot,  and  note  that 
it  is  moderately  flat,  it  does  not  mean  that  the  foot  is  unable  to  carry 
on  its  function;  it  simply  means  that  it  might  have  been  better 
if  it  were  built  more  according  to  the  type.  If,  however,  there  are 
signs  of  disability  accompanying  the  signs  of  depression  of  the  arch, 
such  as  pain  and  muscular  spasm,  then  our  diagnosisi  is  established. 
We  have  a  similar  problem  in  the  consideration  of  the  physical 
signs  of  other  parts  of  the  body,  for  example  in  the  consideration 
of  hypertrophy  of  the  heart.  Hypertrophy  of  the  heart  may  occur 
in  apparently  healthy  individuals,  and  may  not  in  itself  cause  symp- 
toms; but  once  urge  that  heart  to  carry  on  functions  beyond  the  power 
of  compensation,  and  it  loses  its  resistance  to  future  dilatation  much 
more  readily  than  the  heart  which  has  not  previously  been  hyper- 
trophied. 

From  what  has  gone  before,  it  is  evident  that  the  use  of  the  bony 
landmarks  of  the  foot  as  an  aid  to  diagnosis  must  be  made  with  the 
greatest  caution.  When  one  considers  the  extreme  variation  in  the 
normal,  when  one  considers  the  artificial  manner  of  selecting  one 
kind  of  foot  as  typical,  one  feels  some  hesitation  in  advocating 
the  measure  as  an  aid  to  diagnosis  at  all.  Nevertheless,  if  the  ob- 
server is  careful,  he  may  in  many  cases  derive  some  value  from  such 
a  method.  But  if  he  uses  it,  he  can  never  lose  sight  of  the  value  of 
the  other  points  in  diagnosis;  he  simply  has  one  more  physical  sign 
to  use  as  evidence.  If  he  goes  farther  than  this  and  bases  his  whole 
diagnosis  on  that  one  sign,  he  is  likely  to  fall  into  grave  error. 

Clinical  Application  of  this  Method.  If  one  follows  such 
a  suggestion  as  has  been  made,  that  of  estimating  the  variation  and 
deformity  of  a  foot  from  an  artificial  type,  it  is  necessary  that  the 
estimation  should  rest  upon  a  standard  method  of  examining  the 
patient.  Such  a  method  has  already  been  showm,  namely,  that  of 
using  a  box  of  given  dimensions,  placing  it  at  a  given  height,  and 
using  such  a  transparent  ruler  as  earlier  described.  The  only  meas- 
ure necessary  is  that  of  the  distance  of  the  tubercle  to  the  con- 
necting line.  Simple  as  such  apparatus  is,  even  these  things  may 
be  omitted  for  ordinary  work.  A  method  that  I  suggest  is  to  let  the 
patient  stand  on  his  one  foot  and  to  have  him  place  the  other  foot 
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nil  ail  oniiiiary  chair  witli  the  inner  side  of  the  foot  facinij  the  ex- 
ainiiuT.  The  \vei»rlit  of  tlie  hodv  must  he  transmitted  throu<ih  the 
lejj  which  is  restiiifj;  on  the  floor.  Tlien  the  huuhnarks  may  l)e  marked 
with  ii  skin  pencil  {a  ^.jood  skin  pencil  is  u  grease  paint  pencil  such  as 
women  use  for  painting  tlieir  eyebrows),  and  then  a  simple  ruler  or 
piece  of  string  may  be  applied  to  the  points  marked  on  the  internal 
malleolus  and  the  head  of  the  first  metatarsal.  From  this  the  distance 
of  the  tubercle  can  easily  be  measured.  This  is  all  the  accuracy  that 
is  necessary,  and  requires  no  further  apparatus.  If  such  a  box  is 
usetl  as  has  been  described,  it  may  be  used  both  for  the  left  and  for 
the  right  foot  simply  by  letting  the  patient  stand  on  his  other  foot 
and  by  inverting  the  box.  This  being  the  method,  the  simple  rule  is: 
( )ther  things  being  equal,  the  foot  is  deformed  according  to  the 
deviation  of  the  scaphoid  tubercle  from  the  line  connecting  the 
lower  posterior  corner  of  the  internal  malleolus  with  the  lower 
tubercle  on  the  head  of  the  first  metatarsal.  In  order  to  illustrate 
the  practical  applicability  thereof,  let  me  cite  a  few  cases: 

I.  Feet  Showing  Asymmetry  with  Reference  to  the 
Elev.\.tion  OF  THE  ScAPHOiD  TuBERCLE.  (o)  The  Tuherch  on 
the  Unhealthy  Side  Lower  than  on  the  Healthy  Side. 

Case  I. — U.  B.,  aged  twenty-two  years,  by  occupation  a  barl)er, 
was  first  seen  at  my  office  October  16,  1908.  Three  months  ago  the 
patient  began  to  have  trouble  in  his  right  foot  after  previous  good 
health,  this  consisting  in  disability,  pain,  and  swelling,  and  had 
grown  steadily  worse.  There  has  been  no  history  of  injury.  The 
left  foot  has  not  bothered  him  and  has  not  become  swollen.  Examina- 
tion showed  the  patient  limping  on  his  right  foot,  wdiich  was  in  a 
position  of  abduction.  There  w^as  swelling  in  the  region  of  the 
internal  malleolus.  The  skin  was  somewhat  clammy  to  the  touch, 
and  the  region  of  the  swelling  was  bluish  white.  There  was  marked 
stiffness  on  inversion.  Examination  of  the  relation  of  the  tubercle 
of  the  scaphoid  to  the  line  connecting  the  internal  malleolus  with 
the  head  of  the  first  metatarsal  showed  it  to  be  seven-eighths  of  an 
inch  below.  Tlie  tubercle  of  the  left  foot  was  found  to  be  five-eighths 
of  an  inch  below  the  connecting  line.  There  was  no  swelling  and  no 
signs  of  spasm  in  the  foot. 

It  will,  therefore,  be  seen  that  the  lowering  of  the  tubercle  in 
this  case,  as  compared  with  that  on  the  other  side,  is  correlative  to 
other  signs,  but  the  amount  of  lowering  is  of  considerable  help, 
.showing  the  anatomical  difference  between  the  diseased  and  the  other 
foot.  The  diagnosis  was  acute  flat  foot  (perhaps  infectious)  and 
irritated  by  occupation. 

Case  II. — E.  B.,  business  man,  aged  twenty-four  years,  was 
first  seen  by  me  September  21 ,  1908.  Several  weeks  ago  he  strained 
his  feet  playing  tennis;  before  this  time  he  had  had  little  or  no  trouble. 
Now  there  was  pain  in  the  right  foot,  especially  on  use,  and  chiefly 
referred  to  the  arch  and  the  ball  of  the  foot    Examination  showed 
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the  feet  well  developed,  without  spasm,  swelling,  or  calluses.  There 
was  no  redness  and  no  tenderness.  In  the  right  foot,  however, 
the  tubercle  was  foimd  to  be  seven-eighths  of  an  inch  below  the 
connecting  line,  and  in  the  left  foot  five-eighths  of  an  inch  below. 
The  iinier  contour  of  the  right  foot  bulged  somewhat  more  than 
that  of  the  left. 

It  is  then  apparent  that  if  the  measurement  was  accurately  made, 
a  slight  deformity  was  present  as  compared  with  the  other  foot, 
and  it  is  plain  that  tiic  plantar  ligaments  must  have  been  weakened 
and  stretched. 


Fig.  S. — Case  III.      Osteo.sarcoma.      Note   the  complete    obliteration    of  the    arch  out    of 
proportion  to  the  amount  of  lowering  of  the  .scaphoid  tubercle. 

Case  III.^ — F.  F.,  aged  thirty-nine  years,  a  laborer,  was  first  seen 
at  the  Lakeside  Dispensary  August  10,  1908.  One  year  ago  the 
right  foot  began  to  swell  and  the  patient  noticed  his  arch  lowering. 
The  swelling  became  worse  and  the  arch  grew  flat.  He  had  some 
pain  and  limped.  He  was  treated  for  flat  foot.  Examination  of  the 
foot  (Fig.  S)  showed  marked  swelling,  including  the  whole  tarsus 
from  the  ankle  to  the  metatarsal  region.  The  foot  seemed  completely 
flat.  The  bony  landmarks  could  not  be  distinctly  felt.  What 
seemed  to  be  the  tubercle  of  the  scaphoid  was  one-half  an  inch 
below  the  connecting  line;  that  on  the  other  foot  was  about  one- 
fourth  of  an  inch  below  the  connecting  line. 

Here^we  had  an  apparent  incongruity  of  facts.    There  was  bulging 
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ot"  coiiloiii',  ni.iikcd  llaltciiiiiii;  (»t"  llic  ;ii"cli,  and  iiiarkcd  swelling, 
wlicrcas  the  tiilx'nlc.  wliicli,  it'  it  were  a  Hat  foot,  should  liavc  been 
markedly  de|)iessed,  was  only  one-half  an  inch  helou  the  line.  A 
Ktintijen  pietnre  was  taken  and  showed  plainly  that  a  mass  of  bone 
jind  new  tissne  had  formed  and  included  the  whole  tarsal  rej^ion. 
The  diaijjnosis  of  osteosarcoma  was  made.  The  seemiiif^ly  contra- 
dictory evidence  was  the  reason  for  takin>^  the  Ilonti;-en  picture, 
because,  if  the  arch  were  as  flat  as  it  seemed  to  be  from  inspection, 
the  tubercle  shoulil  have  been  much  lower. 

(b)  The  Tubercle  on  the  Unhealthy  Side  Higher  than  on  the 
Healthy  Side. 

Cask  IV. — M.  G.,  a  servant,  a(>vtl  about  thirty-five  years,  was 
first  seen  at  the  Lakeside  Dispensary  October  19,  1908.  The 
j)receding  April  she  sustained  a  fall  of  eight  feet,  landing  on  the 
sole  of  the  right  foot.  The  foot  became  swollen,  and  has  disabled 
her  since.  She  had  been  treated  at  another  hospital  l)y  having  the 
foot  stra])ped.  There  had  been  some  relief.  The  pain  w^as  chiefly 
on  the  outer  side  of  the  foot.  Examination  showed  the  right  foot 
permitting  almost  no  motion  in  inversion,  but  fairly  good  motion 
in  dorsal  and  plantar  flexion.  The  restriction  of  motion  seemed  to  be 
chiefly  due  to  mechanical  bony  interference  rather  than  spasm. 
Some  induration  was  to  be  felt  under  the  malleoli  and  on  the  dorsum 
near  the  cuboid.  The  tubercle  of  the  scaphoid  on  the  affected  side, 
the  right,  was  one-eighth  of  an  inch  below  the  connecting  line,  and 
on  the  good  side  three-eighths  of  an  inch  below.  A  Rontgen  picture 
was  taken  and  showed  a  lesion  of  the  calcaneo-astragalar  joint, 
and  signs  of  impaction  in  the  astragalus  with  fusion  of  the  calcaneo- 
cuboid joint. 

It  seemed  that  in  the  original  injury  the  astragalus  had  been 
crushed  into  the  os  calcis,  indirectly  injiu'ing  the  cuboid.  This 
anatomical  lesion  would  explain  very  w^ell  the  relative  elevation 
of  the  tubercle  of  the  scaphoid  on  the  affected  side,  because  the 
malleoli  had  been  lowered  by  the  crushing  of  the  joint  beneath, 
whereas  tiie  position  of  the  scaphoid  had  not  become  altered. 

Case  V. — M.  K.,  a  school  boy,  aged  about  twelve  years,  had  infan- 
tile paralysis  when  a  child,  causing  the  present  deformities.  Examina- 
tion showed  the  left  foot  in  the  position  seen  in  Fig.  9,  with  the 
dorsum  very  high,  the  toes  markedly  contracted,  the  dorsal  flexors 
of  the  toes  prominent,  the  arch  extremely  high,  the  ball  of  the  big 
toe  prominent,  and  the  plantar  fascia  very  tense.  This  kind  of  a 
foot  is  immediately  recognized  as  a  claw  foot  or  non-deforming 
club  foot.  The  other  foot  was  in  equinus,  so  that  it  could  not  be  used 
as  a  healthy  foot  for  comparison.  Measurement  of  the  scaphoid 
tubercle  on  the  claw  foot  showed  it  to  be  one-fourth  of  an  inch 
above  the  connecting  line,  indicating  the  extreme  elevation  of  the 
arch. 

The  first  three  cases  hardly  require  additional  comment,  except  to 
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call  attention  to  the  fact  that  the  measurement  of  the  relative  depres- 
sion of  the  scaphoid  tubercle  is  of  considerable  help  when  making 
comparison  with  the  other  foot.  In  Case  IV  the  reasoning  from 
these  landmarks  should  have  carried  with  it  a  diagnosis  of  fracture, 
even  without  a  liontgen  ])icture.  In  Case  V  the  tubercle  is  actually 
elevated  above  the  coiuiecting  line.  It  might  be  thought  that, 
according  to  our  rule,  in  whicii  it  is  stated  that  the  foot  is  deformed 
according  to  the  deviation  of  the  scaphoid  tubercle  from  the  con- 
necting line,  there  would  be  confusion  in  distinguishing  such  a  foot 
from  the  "type"  foot,  but  this  case  brings  out  the  point  on  which 
I  laid  special  stress,  namely,  that  other  things  have  to  be  equal. 
Here,  to  be  sure,  the  scaphoid  tubercle  is  markedly  elevated,  and 


Fig.  9. — Case  V 


Claw    foot    (non-weight-bearing)   from    infantile    paralysis, 
elevation  of  the  scaphoid  tubercle. 


Note   the 


would  by  itself  suggest  beauty  and  function,  but  the  cause  of  the 
high  elevation,  the  paralysis  (namely,  paralysis  of  the  interossei),  has 
also  brought  about  coincidental  deformities,  that  is,  contractures. 
In  other  words,  other  things  are  not  equal.  There  are  pathological 
signs  which  make  up  for  the  height  of  the  arch,  and  the  co-existence 
of  these  other  pathological  signs  and  symptoms  would  prevent 
us  from  calling  such  a  foot  a  "type"  foot. 

II.  Symmetrical  Depression  of  the  Scaphoid  Tubercle. 
These  are  the  most  common  group  of  cases,  and,  of  course,  include 
the  ordinary  flat  foot. 
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Fio. 


10. — Case  VI.      Flaccid  flat  foot  of  moderate  degree  (non-weight-bearing)  in  a  subject 
aged  ten  years.      The  tubercle  is  %  inch  below  the  connecting  line. 


Fia.  11.— Case  VII. 


Rigid  flat  foot,  marked  (non-weight-bearing), 
inch  below  the  connecting  line. 


The  tubercle  is  one 
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Case  VI. — F.  M.,  aged  eleven  years,  was  seen  at  the  Lakeside 
Dispensary,  March  15,  1908,  coniphiining  of  pain  in  both  feet  for 
some   time.      No   swelling   was    noticed.      Examination    (Fig.    10) 


I 


Fig.  12. 


-Rontgen  picture  of  Case  VII.      The  metal  mark  shows  the  position  of  the 
seai)hoid  tubercle. 


Fig.  13. — Severe  valgus  following  infantile   paralysis.      The  mid-point   represents  not  the 
tubercle  of  the  scaphoid  but  the  head  of  the  astragalus. 
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showed  till'  ['vvi  loiij^,  lanky,  ami  alxliictcd.  Tlicre  was  no  stili'iicss. 
aiul  tilt'  aivli  was  a}){)an'iitly  low.  The  tiiheivle  of  the  scaphoid 
was  about  three-fourths  of  au  inch  below  the  counectiug  line  on  each 
foot  without  weight-hearing.  A  diagnosis  of  moderately  flaccid 
Hat  foot  was  made. 

Case  VII. — W.  II.  Five  years  ago  this  boy  began  to  limp.  His 
ankles  and  wrists  became  swollen.  Since  then  he  has  stumped 
about  with  his  feet  in  the  same  condition,  and  has  had  much  pain 
and  swelling.  Examination  (Fig.  11)  showed  marked  valgus, 
abduction,  and  pronation  of  the  ankles,  which  were  swollen  and 
bluish.  On  palpation  the  tubercles  of  the  scaphoid  were  found  to 
be  very  low,  about  an  inch  below  the  connecting  line.  The  peroneal 
tendons  were  tight.  There  was  stiffness  in  all  directions.  The 
patient  toed  out  when  he  walked.  In  this  case  I  placed  a  metal 
mark  on  the  tubercle  and  took  a  Ilontgen  picture,  which  proved 
that  this  prominent  point  on  the  contour  was  really  the  tubercle 
(Fig.  12).    A  diagnosis  of  extreme  rigid  flat  foot  was  made. 

Both  these  cases  illustrate  common  types  of  flat  foot  and  the  rela- 
tive significance  of  the  depression  of  the  scaphoid  tubercle  as  sug- 
gesting the  severity  of  the  deformity. 

It  is,  perhaps,  worth  while  to  call  attention  to  a  possible  source 
of  error.  In  very  severe  types  of  flat  foot  (as  from  infantile  paralysis) 
the  head  of  the  astragalus  twists  so  far  inward  as  to  suggest  that 
its  prominence  is  the  tubercle  of  the  scaphoid  (Fig.  13).  Experience 
and  the  study  of  the  skeleton,  however,  will  prevent  the  observer 
from  being  misled. 


A  FURTHER  CONTRIBUTION  TO  MY  "SIMPLE"  METHOD  FOR 

THE  QUANTITATIVE  DETERMINATION  OF  PEPSIN 

IN  A  GIVEN  GASTRIC  JUICE. 

By  H.  Illoway,  M.L)., 

OF   NEW   YORK, 

FORMERLY     PROFESSOR  OF    DISE.\-SF,S   OP    CHILDREN   IN    THE  CINCINNATI  COLLEGE  OF    MEDICINE 

AND  surgery;  formerly  visiting  PHYSICIAN  TO  THE  JEWISH  HOSPITAL,  CINCINNATI. 

It  is  a  w-ell-known  fact  and  has  been  repeatedly  demonstrated,  by 
me  among  others,  that  the  essential  factor  in  the  digestion  of  pro- 
teids  is  pepsin.  It  is,  therefore,  of  the  greatest  importance  in  all 
cases  of  chronic  gastric  disease,  especially  that  form  attended  with 
diminished  or  inhibited  secretion  of  hydrochloric  acid,  to  determine 
(a)  whether  jK'psin  is  present,  and  (b)  if  so,  whether  it  is  present 
in  normal  quantity,  in  increased  or  diminished  quantity,  or  (c) 
whether  it  is  altogether  wanting. 

Various  methods  have  been  devised  for  this  purpose,  all  more 
or  less  complicated  and  not  adapted  to  the  needs  of  the  Inisy  practi- 
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tioner.  In  1905  I  published'  my  method  for  the  quantitative  deter- 
mination of  pepsin  found  in  a  given  gastric  juice.  In  that  article 
I  claimed  that  my  method  is  the  simplest  devised,  and  gives  results 
that  are  perfectly  reliable  and  in  a  manner  readily  and  easily 
interpreted.  Since  then  the  application  of  the  method  in  a  much 
greater  number  of  cases  has,  to  me  at  least,  substantiated  all  the 
claims  made  for  it  at  the  time,  and  has  also  brought  to  light  some  new 
facts  which  give  it  additional  value.  It  is  for  these  reasons  that  I 
bring  this  method  once  more  to  the  attention  of  my  colleagues. 

Since  the  publication  of  my  first  paper  two  other  methods,'  making 
the  same  claims  to  clinical  applicability,  have  been  devised  and 
published.  The  first  is  the  method  of  Jacoby  and  Solms,^  based 
upon  the  fact  that  a  cloudy  solution  of  ricin*  in  dilute  hydrochloric 
acid  becomes  clear  on  the  addition  of  a  peptic  ferment,  or  a  solution 
thereof. 

The  technique  of  the  method  is  as  follows:  0.5  gram  of  the  cheap 
ricin^  is  dissolved  in  50  c.c.  of  a  5  per  cent,  solution  of  sodium  chlo- 
ride, and  filtered;  2  c.c.  of  this  solution,  which  is  somewhat  turbid,  is 
put  into  each  of  five  test-tubes,  and  0.5  c.c.  of  a  decinormal  solution 
of  HCl  added.  The  ricin  solution  becomes  at  once  milky,  opaque. 
The  gastric  filtrate  obtained  after  an  Ewald  and  Boas  test  break- 
fast is  variously  diluted  according  to  the  degree  of  acidity  it  is  found 
to  possess:  The  h\^eracid,  from  1  to  100  to  1  to  10,000;  the  normal 
(40  to  60),  from  1  to  100  to  1  to  1000.  If  the  gastric  juice  to  be  tested 
is,  say,  of  the  normal  variety,  a  1  per  cent,  dilution  thereof  is  pre- 
pared by  adding  to  1  c.c  of  the  filtrate  99  c.c.  of  distilled  water. 
To  each  of  the  test-tubes  prepared  as  above,  and  numbered  respec- 
tively 1,  2,  3,  4,  5,  there  is  added  of  the  boiled  gastric  juice  (the 
ferments  it  contains  are  destroyed  by  boiling)  to  No.  1, 1  c.c;  to  No.  2, 
0.9  c.c;  to  No.  3,  0.8  c.c;  to' No.  4,  0.5  c.c;  to  No.  5,  0  c.c  (none 
of  the  boiled  filtrate  is  added).  This  done,  there  is  further  added 
of  the  1  per  cent,  dilution  (unboiled)  to  No.  1,  0  c.c  (nothing); 
to  No.  2,  0.1  c.c;  to  No.  3,  0.2  c.c;  to  No.  4,  0.5  c.c;  to  No.  5, 1.0  c.c 
Each  of  the  test-tubes  contains  now  altogether  3.5  c.c,  and  we  have 
dilutions  of  the  filtrate.  No.  2,  1  to  1000;  No.  3,  1  to  500;  No.  4, 
1  to  200;  No.  5,  1  to  100.  No.  1,  to  which  no  ferment  (that  is, 
none  of  the  1  per  cent,  dilution)  has  been  added,  serves  as  a  control 
tube.    The  tubes  are  now  corked  and  placed  in  the  thermostat  and 

'  Einfache  Methoden  zur  quantitativen  Bestimmung  der  vom  Magen  ausgeschiedeneii 
Enzjine,  Archiv  f.  Verdauungskrankheiten,  1905,  xi,  145. 

-  Other  methods  besides  these  have  been  de^■ised  since,  but  they  are  strictly  laboratory 
methods. 

3  Ztschr.  f.  klin.  Med.,  vol  Ixiv. 

*  '  'Ricin,"  Kobert,  Merck:  Exceedingly  poisonous  agglutinin  from  the  seeds  of  Ricinus  com- 
munis L.  and  closely  allied  to  the  bacteriotoxins;  >aelds  about  25  to  30  per  cent.  ash.  White 
Powder. — Sol.:  10  per  cent,  solution  of  sodiiun  chloride. — Caution:  Handle  very  carefully; 
small  particles  in  abrasions,  eye  or  nose,  may  prove  fatal;  intravenous  injections  of  3  grains 
(0.2)  are  fatal. — Merck's  Index,  1907. 

'  An  impure  preparation  made  by  the  Vereinigten  Chemischen  Farbwerke,  Charlottenburg, 
Berlin, 
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allowed  to  remain  therein  for  three  hours;  then  they  are  taken  out 
and  examined  to  see  which  dilution  has  chirified  the  ricin  solution. 
If  a  thermostat  be  not  at  hand,  the  procedure  may  l)e  carried  out 
at  room  temperature,  but  then  requires  a  longer  time.  Having 
found  on  rej)eated  examination  that,  of  filtrates  of  normal  acidity, 
1  c.c.  of  a  dilution  of  1  to  100  (1  per  cent.)  just  cleared  the  ricin 
solution  in  three  hours,  he  called  the  pepsin  content  of  this  1  c.c. 
100  j)epsin  units,  establishing  it  as  his  standard  for  comparison. 

^Vitte'*  has  suggested  certain  modifications  in  this  method. 
Having  found  in  a  series  of  cases  of  supposed  normal  acidity  that 
the  pepsin  content  of  1  c.c.  of  a  dilution  of  1  to  100  did  not  reach 
100  pepsin  units,  he  begins  his  dilutions  of  gastric  juices  of  normal 
or  slightly  lowered  acidity  with  1  to  50.  In  cases  of  marked  hypo- 
acidity or  anacidity  he  may  use  the  undiluted  filtrate  for  the  first 
tube  and  begin  his  dilutions  with  1  to  1.  As  the  HCl  element  varies 
greatly  in  quantity,  he  would  have  all  gastric  juices  to  be  thus  exa- 
mined neutralized  with  a  decinormal  solution  of  potassium  hydroxide 
and  then  brought  to  a  uniform  degree  of  acidity  by  the  addition  of 
decinormal  solution  of  HCl. 

Leaving  out  of  consideration  the  question  of  the  handling  of 
a  substance  so  fraught  with  danger,  and,  furthermore,  leaving  out  of 
consideration  the  criticism  of  the  method  made  by  Gross  and  by 
Fuld  and  Levison,  namely,  that  the  ricin  is  full  of  impurities,  and 
therefore  all  determinations  based  upon  it  are  unreliable,  a  moment's 
thought  will  at  once  demonstrate  that  it  is  not  a  clinical  method 
at  all.  The  solutions  and  the  many  dilutions  to  be  prepared,  all 
of  which,  to  give  any  value  to  the  W'Ork,  must  be  made  with  the 
greatest  accuracy,  a  minute  quantity  more  or  less  vitiating  the  result 
one  way  or  the  othei-,  require  more  time  and  more  care  in  their 
preparation  than  can  be  spared  by  the  man  in  active  practice  who 
has  a  number  of  gastric  juices  to  examine  every  day  and  other 
duties  connected  with  his  work  to  attend  to. 

Then,  after  all  that  painstaking  work,  what  has  the  incjuirer 
learned?  He  has  learned  that  1  c.c.  of  a  certain  dilution  of  a  certain 
gastric  juice  is  equal  to  the  task  of  clarifying  a  certain  solution 
of  ricin.  Does  this  reveal  to  him  directly  anything  as  to  the  digestive 
capacity  of  the  stomach  of  the  patient  from  whom  the  gastric  juice, 
was  derived?  Nothing  at  all.  Only  by  a  long  stretch  of  the  imagina- 
tion and  a  long  mathematical  calculation  based  on  figures  that  are 
essentially  hypothetical  (he  even  does  not  know  the  albumin  content 
of  the  ricin  he  has  used)  could  he  form  an  idea  of  the  possible 
digestive  capacity  of  that  particular  stomach. 

The  second  method  is  that  of  Fuld;'  Levison^  later  published 
additional  details.  For  his  purpose  he  makes  use  of  a  0.1  per  cent. 
(1  to  1000)^solution   of  edestin,  a  substance  derived  from  hemp 

•  Bed.  klin.  Wor-h.,  1908,  p.  64.3.  ^  Munch,  med.  Woch.,  1907.  p-  1455. 

•  Amer.  Med..  February.  1908. 
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and  belonging  to  the  category  of  the  globuHns.  The  edestin  is  dis- 
solved in  a  sohition  of  dilute  hydrochloric  acid  having  an  acidity 
of  30  (corresponding,  as  he  says,  to  the  free  IICI  found  normally 
after  a  test  breakfast  of  Ewald  and  Boas).  Six  test-tubes  (preferably 
of  a  diameter  of  1  c.c.)  are  filled  Avith  various  quantities  of  gastric 
hltrate  obtained  after  an  Ewald  and  Boas  test  breakfast  and  diluted 
according  to  its  degree  of  acidity  from  1  to  100  to  1  to  10  (for  an- 
acidity).  To  each  of  these  tubes  2  c.c.  of  the  edestin  solution  is 
quickly  added  and  the  contents  then  allowed  to  digest  for  thirty 
minutes  at  the  room  temperature.  At  the  expiration  of  the  time 
named,  strong  ammonia  is  allowed  to  run  down  the  sides  of  the 
tube  until  a  layer  is  formed  above  the  contents.  The  tubes  are  now 
examined  by  reflected  light  against  a  black  background.  If  diges- 
tion is  complete,  nothing  is  seen,  but  if  incomplete  a  distinct  white' 
ring  of  albumin  is  seen  between  the  two  layers — ^just  as  in  Heller's 
test  for  urine. 

By  finding  the  test-tube  in  which  a  distinct   ring  ceases  to  be] 
formed,  the  point  Avhere  digestion  is  complete  is  determined,  and 
by  that  the  strength  of  the  pepsin  content  of  the  given  gastric  juice. 
Thus,  if  the  tube  with  0.7  c.c.  gastric  filtrate  has  no  ring,  and  the 
next  tube  with  0.4  c.c.  thereof  has  a  ring,  it  can  be  said  that  the, 
gastric  juice  of  that  stomach  has  a  pepsin  strength  of  0.7  in  a  1| 
to  100  dilution.     This  can  be  recorded  in  another  way:  The  dilu- 
tion of  the  stomach  contents  is  multiplied  by  the  amount  of  the 
edestin  solution  used  and  the  product  divided  by  the  amount  of 
gastric  filtrate  placed  in  the  tube;  thus,  100  x  2.0  (read  as  20), 
divided  by  0.7,  equals  285+.     The  pepsin  value  of  that  gastric^ 
juice  is  then  said  to  be  285+. 

Or  the  test  can  be  carried  out  in  this  way:  Instead  of  the 
ammonia,  a  10  per  cent,  solution  of  sodium  chloride  is  added  to 
the  tube.  This  will  produce  cloudiness  proportionate  to  the  degree 
of  digestion  that  has  taken  place.  The  more  ample  the  digestion, 
the  lighter  the  cloudiness;  in  other  words,  the  greater  the  quantity 
of  the  solution  that  will  be  required  to  render  the  contents  of  the 
tube  cloudy.  Thus,  at  the  outset  0.5  c.c.  of  the  salt  solution  mayj 
produce  turbidity,  while  half  an  hour  later  it  may  require  2  c.c, 
or  even  more,  to  produce  the  same  result.  In  this  wise  the  test  can 
be  made  with  but  a  single  tube. 

It  can  be  made  in  still  another  way:  A  1  per  cent,  solution  of! 
edestin  is  prepared  as  above  directed.    Of  this  a  sufficient  quantity! 
(5  or  even   10  c.c.)   is  placed   in   a   test-tube   and   digested   with 
a  not  too  strongly  diluted  gastric  filtrate.     At  the  expiration  of 
half  an  hour  solid  sodium  chloride  is  added,  the  tube  well  shaken,  j 
and  the  height  of  the  precipitate  measured.    Levison  says,  in  further 
explanation,  that  "the  precipitated  albumin  very  quickly  assumes] 
a  definite  volume,  and  as  it  exists  under  no  considerable  pressure, 
its  volume  is  dependent  upon  the  pepsin  amount,  and  allows  itselfj 
to  be  read  off  after  standing  a  short  time." 
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It  will  lie  ;it  (iiicf  ;i[)[);ii'<'ii(  l(»  llic  rc.idci-  tliat  tins  inctliod  ;ilso 
is  not  (lie  simple  oiu*  it  is  held  out  to  We.  All  that  has  ht't'ii  yaid 
in  criticism,  in  this  one  rc<:;aril,  of  the  method  of  Solms  can  be  said 
of  that  of  Fuld,  namely,  it  is  too  complicated;  the  makinj^  of  the 
principle  solution,  the  dilution  of  tiie  j^astric  filtrate,  the  filling 
of  a  number  of  tubes  with  minimal  quantities  which,  to  give  reliable 
results,  iiuist  be  accurately  measured  (that  it  is  not  an  easy  matter 
to  measure  accurately  0.7  or  0.4  or  0.3  c.c.  will  be  acknowledged  by 
all  laboratory  workers,  and  is  clearly  shown  by  the  numerous  instruc- 
tions given  by  the  writer  of  the  article  as  to  the  use  of  graduated 
tubes,  pipettes  with  rubber  bulb,  etc.) — 0.05  c.c.  too  much  or  too 
little,  and  the  wliole  calculation  goes  wrong. 

Then,  after  all  the  work  has  been  tlone,  what  has  the  examiner 
learned?  Nothing!  His  question,  whether  the  gastric  juice  of  a 
certain  patient  has  enough  pepsin  content  to  carry  on  normally  the 
process  of  digestion,  remains  unanswered. 

A  method  to  be  clinical,  that  is,  adapted  to  the  needs  of  the  man 
of  large  practice  with  not  much  time  to  spare,  must  be  possessed 
of  the  following  qualifications:  (1)  It  must  be  simple  in  its  technique, 
and  every  step  thereof  definite  and  accurately  measured;  and  (2) 
it  must  give  a  result  at  once  apparent,  at  once  understood,  without 
the  necessity  of  long  and  complex  calculations  or  of  the  transla- 
tion by  way  of  the  imagination  of  hypothetical  figures  into  those 
of  a  supposed  actuality. 

Of  all  the  methods  hitherto  described,  only  the  one  devised  by 
me  measures  up  to  this  standard.^  It  is  as  follows: 

(a)  Ten  centigrams  (exact  weight)  of  egg  albumen  (white  of  egg") 
is  coagulated  in  the  following  manner:  The  egg  is  put  into  a  pot 
of  cold  water,  which  is  then  covered  with  a  lid  and  set  on  to  cook. 
It  is  allowed  to  cook  for  ten  minutes  after  the  water  has  begun 
to  boil — in  all,  twenty  minutes  from  the  time  it  was  put  on.  The 
egg  is  then  taken  out  and  allowed  to  cool,  either  by  just  setting  it 
out  in  a  saucer  or  by  putting  it  into  cold  water.  Furthermore,  to 
imitate  the  usual  way  in  which  food  is  or  should  be  put  into  the 
stomach,  the  segment  of  albumen  is  divided  into  two  parts.  (Obser- 
vation has  shown — just  as  it  has  long  been  known  clinically — that 
when  it  is  thus  subdivided  the  gastric  juice  can  act  upon  it  more 
quickly.  The  action  being  from  all  sides,  it  is  naturally  more  effec- 
tive when  there  are  eight  sides  (jf  attack  for  a  given  quantity  than 
when  there  are  but  four.)  (h)  The  two  parts  of  coagulated  egg 
albumen  are  put  into  10  c.c.  of  the  gastric  filtrate  from  the  stomach 
contents  extracted  one  hour  after  an  p]wald  and  Boas  test  breakfast; 
and  (c)  they  are  then  placed  in  the  thermostat,  which  is  kept  at 
38°  C.  The  time  in  which  the  10  centigrams  is  digested  entirely, 
partially,  or  not  at  all,  will  give  us  a  correct  idea  as  to  the  status  of 
j  the  pepsin  secretion  in  the  case  under  examination. 
I  The  results  obtained  with  this  method  are  well  shown  in  the 
following  tables: 

'  Hens'  eggs  only. 
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Table  I — Rapid  Digestion  (less  tlian  the  normal  period.) 


Number  of 
case  and  sex. 


I  F. 
II  M. 


III  M. 

IV  M. 
V  M. 

VI  F. 

Vll  M. 

VIII  M. 

IX  M. 

X  F. 

XI  F. 

XII   M. 


XIII  M. 

XIV  F. 
XV  M. 


XVI  M. 
XVII  M. 


XVIII  M. 


■ 

Name. 

Free 
HCl. 

N.  K. 
A.  A. 

42 
38 

F.  H. 

66 

R.  M. 
S.  B. 

56 
62 

M.  B. 

12 

A.  E. 

50 

J.  K. 

47 

A.  K. 

71 

B.C. 

38 

Y.  G. 

35 

J.  F. 

No  re- 
action 

to 
phlor. 
gluc.v. 

J.  L. 

46 

E.  A. 

20 

A.  B.  F. 

40 

B.  I. 
B.  G.  C. 

29 

70 

J.  P. 

39 

XIX  M. 

N.  W. 

XX  M. 

E.  W. 

XXI  F. 

S.  M. 

XXII  M. 

E.  M. 

XXIII  M. 

L.  R. 

XXIV  F. 

M.  D. 

XXV  M. 
XXVI  M. 

G.  W.  F. 
I.  B. 

XXVII  F. 
XXVIII  M. 

S.  W. 
L.  B. 

XXIX  M. 

A.W. 

63 

41 

47 

.19 

56 
22 


39 

17 


27 
22 


41 


Total 
acid- 
ity. 


62 

48 


99 

77 
77 

28 

68 

69 

102 

64 

58 

24 


67 
54 
57 


58 
115 


54 

85 
59 
69 
37 

87 
54 


71 
31 


57 
46 


64 


Diagnosis 


Hours 

of 

diges- 
tion. 


Remarks. 


Hyperacidity 

Hyperacidity,  sub- 
acute gastritis, 
constipation 

Hyperacidity,  con- 
stipation 

Hyperacidity 

Hyperacidity,  con- 
stipation 

Deficient  HCl;  in 
the  climacteric 


Hyperacidity,  con- 
stipation 

Eats  too  much  and 
too  heavy  food 

Hyperacidity  and 
constipation 

Hyperaciditj  ,  con- 
stipation 


Constipation,       in-    3.30 
flamed       hemor- 
rhoids 

Constipation,  colics,    3.30 
deficient  HCl 


Constipation,  hy-    3.40 

peracidity 

Constipation,  dys-i   3.42 

pepsia  I 

Hyperacidity,  con-|   3.49 

stipation 


2.23 
3.00 


3.00 


3.10 
3.10 


3.15 


3.21 


3.29 
3.. 30 


Constipation 
Hyperacidity 


3.49 
3.50 


Neurasthenia,    con-i    3.50 
stipation,   hyper- 
acidity 


Hyperacidity,  con-J   3.56 

stipation 

Neurasthenia,  hy-i   4.00 

peracidity  } 

Hyperacidity,  con-i   4.00 

stipation  \ 
Atony  of  stomach       4.00 


Constipation,       hy-    4.00 

peracidity  , 

Subacute  gastritis    '   4.00 


Hyperacidity 

Constipation,  slight 
deficiency  in  HCl 

Subacute  gastritis 

Constipation,  sec- 
ondary atony  of 
stomach 

Hyperacidity,  con- 
stipation neuras- 
thenia 


4.09 
4.12 


4.15 
4.15 


4.15 


15  centigrams  in  10  c.c. 

filtrate   digested  fully 

in  514  hours. 
15  centigrams  in   10  c.c. 

filtrate    digested  fully 

in  3^  hours. 


Eats  too  lieavy  food. 
Her  teeth  are  bad,  and 
she  cannot  masticate 
well. 


.\denoids  and  ob.structed 
nose. 


6  centigrams  in  5.5  c.c. 
filtrate  digested  in  3^ 
hours. 


With  the  addition  of 
HCl  c.  p.,  gtt.  ii. 
Without  the  acid  at 
the  end  of  11  hours, 
the  edges  only  slightly 
thinned. 


His  father  suffered  from 
hyperacidity,  and  fi- 
nally died  in  an  attack 
of  hematemesis. 

15  centigrams  in  10  c.c. 
filtrate  in  3  hours  50 
minutes  all  digested 
except  one  small  par- 
ticle. That  remained 
even  after  4  additional 
hours. 

Three  months  later  sim- 
ilar trial;  10  centigrams 
in  10  c.c.  filtrate  di- 
gested in  3  hours  and 
.30  minutes. 


Lives  in  a  warm  climate 
Eats  food  that  is  too 
heavy. 

Had  a  gastro-enteros- 
tomy  made  on  her  be- 
fore I  saw  her. 


II.I.oWAV:    (irANTITATlVE   DEI  KKMINATIOX    OF    FEPSIX 


23'; 


Tablk  I. — r<)iitiinK'(l. 

Number  of 
i>e  and  sex. 

Num.-. 

Free 
HCl. 

Total 
acid- 
ity. 

DiaKiioRiti. 

Hours 

of 
diges- 
tion. 

Uoinarks. 

XXX  M. 

I.e. 

•J  8 

79 

Hyperacidity,   con-    4.19 
.stipation 

XXXI  M. 

.\,  M. 

50 

r.i 

Tabes,    (beginning      4.20 
of)  hyperacidity 

XXXII  M. 

M.  A. 

4.5 

61 

Hyperacidity,   con- 
stipation 

4.20 

XXXIII  F. 

S.  H. 

08 

24 

General  de  b  i  1  i  ty, 
neurasthenia 

4.20 

X.VXIV  M. 

G.  M. 

38 

64 

Hyperacidity- 

4.25 

XXXV  M. 

Ph.  M. 

29 

50 

Constipation,      uric 
acid  gravel 

4.25 

XXXVI  F. 

Mrs.  B. 

28 

55 

Hyperacidity 

4.29 

Determined  from  the 
symptoms,  which  are 
the  .same  as  in  the 
most  marked  cases. 

XXXVII  F. 

F.  S. 

28 

51 

Neurasthenia,    con- 
stipation 

4.30 

XXXVIII  M. 

D.  H. 

53 

81 

Hyperacidity,   con- 
stipation 

4.30 

XXXIX  M. 

M.  S. 

25 

50 

Subacute  gastritis 

4.. 30 

XL  F. 

D.  B. 

20 

40 

Subacute    gastritis, 
diarrhoea 

4.. 30 

■ 

XLI  M. 

N.  P. 

29 

61 

General   debility, 
constipation 

4.30 

Taught  school  and 
studied  law. 

XLII  M. 

S.  B. 

22 

45 

Neurasthenia 

4.54 

Repeated  a  montli  later. 
Same  results. 

XLIII  M. 

H.C.B. 

45 

64 

Hyperacidity,   con- 
stipation 

4.35 

XLIV  M. 

B.  M. 

19 

34 

Dyspepsia,     consti- 
pation 

4.40 

XLV  M. 

H.  R. 

36 

59 

Hyperacidity 

4.40 

XLVI  M. 

H.G. 

23 

81 

Hyperacidity,   sub- 
acute gastritis 

4.45 

XLV  II  M. 

S.Gr. 

24 

68 

Stricture     of      py- 
lorus 

4.45 

A.S  already  stated  elsewhere/"  and  for  the  reasons  there  given, 
I  fi.xed  upon  10  centigrams  of  albumen  in  10  c.c.  of  filtrate,  and  five 
to  five  and  one-half  hours  (at  the  farthest)  to  be  taken  as  the  normal 
standard  for  both  quantity  and  time.  Any  deviation  from  this 
standard  in  either  direction  could  then  be  readily  recognized,  and 
this  deviation  should  then  be,  as  it  has  been  in  all  my  cases,  in 
harmony  with  the  clinical  history.  That  this  method  is  correct  for 
both  quantity  and  time  was  borne  out  by  the  first  series  of  cases 
reported,"  and  is  fully  confirmed  by  the  tables  here  presented. 

Table  I  shows  a  deviation  downward.  The  10  centigrams  is 
digested  more  rapidly  than  usual,  showing  a  greater  digestive  force  in 
those  particular  gastric  juices.  This  was  proved  in  some  of  the  cases 
(in  those  in  which  sufficient  of  the  filtrate  remained  over  for  further 
examination)  by  a  subsequent  examination  with  15  centigrams  of  the 
albumen  to  10  c.c.  of  filtrate.  In  my  first  series  of  cases  (coming  under 
this  same  head),  in  all  the  instances  in  which  a  second  examination 
with  1.5  centigrams  was  made  the  time  required  for  the  digestion  of  the 
greater  quantity  was  the  full  normal  time,  five  and  one-half  hours. 
In  the  present  series  we  have  three  cases  in  which  this  examination 


'"  .\rchiv.  f.  Verdauungskrkh.,  loc.  cit. 


"  Loc.  cit. 
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was  ma<k'.  In  Case  II  the  time  required  for  the  digestion  of  the  15 
centigrams  was  five  and  one-quarter  hours,  the  normal  time.  It 
indicated  that  in  this  case  the  pepsin  in  the  gastric  juice  was  aug- 
mented by  50  per  cent,  beyond  tlie  normal. 

Taule  II. — Digestion  in  Normal  Period. 


Number  of 
case  and  sex. 

Name. 

Tree 
HCl. 

Total 
acid- 
ity. 

53 

Diagnosis. 

Hours 

of 
diges- 

Remarks. 

L.  H. 

Constipation,      hy- 

tion. 
5.00 

I  F. 

32 

peracidity 

II  M. 

M.  C. 

45 

67 

Hyperacidity,    sub- 
acute     gastritis, 
constipation 

5.00 

Suffers  much  with 
cramps. 

Ill  M. 

M.  J.  C. 

17 

44 

Constipation,     dys- 
pepsia 

5.00 

IV  F. 

R.  H. 

24 

48 

Constipation;      im- 
paired      respira- 
tory activity 

5.00 

Nose  very  much  ob- 
structed. 

V  M. 

S.  B. 

25 

40 

Stricture  of  oesoph- 

5.00 

VI  F. 

L.  C. 

21 

51 

agus 
Constipation,  colics 

5.00 

VII  M. 

L.  G. 

26 

60 

Constipation 

5.00 

The  constipation  due  to 
a  wrong  diet. 

VIII  F. 

L.  T. 

19 

40 

Constipation 

5.02 

IX  M. 

I.  S. 

84 

98 

Hyperacidity 

5.03 

X  M. 

C.  B. 

35 

65 

Hyperacidity 

5.05 

XI  M. 

J.  H. 

59 

84 

Hyperacidity,   con- 
stipation 

5.05 

XII  M. 

M.  W. 

26 

64 

Colics 

5.09 

XIII  F. 

A.  M.  H. 

28 

56 

Dyspepsia 

5.10 

XIV  M. 

W.  S. 

25 

49 

Subacute    gastritis, 
gastrosuccorrhoea 

5.10 

Subsequently  obstruc- 
tion of  bile  duct  and 

XV  M. 

M.  A. 

46 

62 

Bright's  disease 

5.12 

jaundice. 

XVI  M. 

C.N. 

25 

48 

Hyperacidity,    dys- 
pepsia,  constipa- 
tion 

5.12 

XVII  M. 

S.  A.  V. 

37 

53 

Hyperacidity,   sub- 
acute gastritis 

5.13 

XVIII  F. 

N.  D. 

34 

46 

Constipation,     ten- 
dency  to   hyper- 
acidity 

5.18 

XIX  F. 

Mrs.  Z. 

.30 

69 

Neurasthenia 

5.20 

XX  F. 

F.  G. 

30 

45 

Bad       mastication, 
bad  teeth,  consti- 
pation 

5.20 

XXI  M. 

A.  B. 

33 

59 

Tendency  to  hyper- 
acidity,  irritabil- 
ity   of    stomacli, 
nervous 

5.24 

XXII  M. 

S.  R. 

41 

61 

Hyperacidity- 

5.24 

Nervous  temperament. 

XXIII  M. 

M.  B. 

34 

59 

Hyperacidity,   con- 
stipation 

5.30 

XXIV  F. 

F.  R. 

13 

69 

Constipation,     dys- 
pepsia 

5.30 

XXV  M. 

F.  B. 

24 

45 

Rheumatism   of 
stomach,      s  u  b- 
acute  gastritis 

5.30 

Tendency  to  hyper- 
acidity. 

XXVI  M. 

M.  G. 

44 

76 

Hyperacidity 

5.. 30 

Much  coffee. 

XXVII  F. 

A.  R. 

19 

39 

Constipation,     defi- 
cient  HCl,   nerv- 
ousness 

5.30 

Leads  an  irregular  life. 

XXVIII  M. 

C.  J.  L. 

055 

25.5 

Deficient  HCl,  irri- 
tability of  intesti- 
nal tract 

5.30 

XXIX  M. 

A.  E. 

30 

52 

Subacute  gastritis 

5.30 

XXX  M. 

S.  J.  P. 

59 

81 

Hyperacidity, 
slight      subacute 
gastritis 

5.30 

In  Case  III  the  15  centigrams  was  digested  in  three  and  one-half 
hours,  showing  that  in  this  case  the  quantity  of  pepsin  secreted  was 
greater  even  than  in  Case  II,  possiljly  double  the  normal.-    I  regretted 
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•j:\\) 


Tmu.i;  III.  Dklavkd  Diukstidn  (more  tiino  than  tlie  iiDniial  jieriod 

recjuired). 


Number  of        v„ni..       ^"^^^ 
sex.  UL/I. 


I   M.      M.  P. 


II  F.      M.  M. 


III  F. 

IV  M. 


V  F. 
VI  M. 

VII  F. 
VIII  F. 

IX  F. 
X  M. 


XII  M. 
XIII  F. 


L.  P. 

M.  L.  R.      26 


N.  B 
M.  S. 


L.  K. 
F.  D. 


P.  W. 

F.  D. 


XI  M.     J.  C.  L. 


L.  M. 
L.  K. 


31 


28 


22 


03 
25 


05 


Total 

acid-  Diagnosis, 

ity. 


I  Hours  I 

of  I 
I  diges-  ' 
,  tion.   i 


51 


44 


51 

71 


37 

50 

26 


Constipation,  ten- 
dency to  hyper- 
acidity 

Constipation,     sec- 

j     ondary   atony  of 

I     stomach 

Chronic  diarrhcca 

Hyperacidity,  con- 
stipation, angina 
pectoris 

Chronic  gastric  ca- 
tarrh 

Hyperacidity, 
pseud  o-a  n  g  i  n  a 
pectoris 


XIV  F.      B.  K. 


Defective       gastric 
juice,  costive 
10  32      Defective       gastric    6.20 

juice,      constipa- 
tion 
14  27      Slight  catarrh  of  the    6.20 

1     stomach 
13  45      Defective       gastric    6.30 

juice,      constipa- 
tion 
10     i     29      Defective       gastric    7.00 
juice,      constipa- 
tion 
45  65      Hyperacidity,   con-    7.03 

stipation 

05  28      General  impairment    7.15 

j     of    tlie    digestive 
I      organs  reflexly 
from  ailments  of 
the  genital  tract. 
No  reaction  to  Chronic  gastric  ca-'10.20 
Congo,  none      tarrh.     tendency 
to  ph.  glue.      to  epileptic  seiz- 
V.  I     ures. 


5.50 


6.00 


6.00 
6.10 


6.10 
6.10 


6.20 


Remarks. 


At  the  time  of  examina- 
tion a  question  as  to 
whether  he  had  had  a 
hepatitis  shortly  be- 
fore or  not. 


Has  lost  very  much  flesh. 

The  symptoms  pointed 
thereto  (hyperacidity) 
and  the  dietary  direc- 
tions for  this  same 
brought  rapid  relief. 


verv  much  that  for  lack  of  filtrate  I  could  not  carry  the  examination 
farther,  to  17.5  centigrams,  and  if  this  was  digested  in  less  than  the 
normal  time,  to  20  centigrams. 

In  Case  XVII  the  greater  part  of  the  15  centigrams  was  digested  in 
three  hours  and  fifty  minutes;  a  small  particle  remained  over  and 
was  still  there  and  as  large  after  four  hours  more  in  the  thermostat. 
This  demonstrated  that  the  digestive  capacity  of  these  10  c.c.  of 
filtrate  was  beyond  10  centigrams,  but  not  quite  up  to  15.  Here  also 
the  lack  of  filtrate  prevented  a  ree.xamination  with  a  less  quantity, 
namely,  13  centigrams  (the  particle  remaining  over  in  the  second 
examination  I  judged  to  be  about  2  centigrams). 
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Table  IV. — Insufficiency  of  Pepsin  (in  all  these  cases  the  heating  was 

continued  for  4  or  5  hours  more  after  the  time  named, 

but  no  further  digestion  was  effected). 


Number  of 
case  and  sex. 

Name. 

Free 
HCl. 

Diagnosis. 

Hours  of  digestion  and  remarks. 

I 

M. 

F.  R. 

43 

69 

Hyperacidity,   con- 
stipation 

In  3  hours  39  minutes  all  digested 
except  two  or  three  minute  parti- 
cles. 

In  4  hours  all  digested  except  a  num- 

II 

F. 

B.  B. 

23 

69 

Stricture  of  pylorus 

(benign) 

ber  of  minute  particles. 

III 

M. 

J.  H.  C. 

47 

72 

Hyperacidity,   con- 
stipation 

In  4  hours  10  minutes  all  digested 
except  one  fine  scale.  At  the  end 
of  7  hours  scale  still  present. 

IV 

M. 

S.  L.  J. 

48 

71 

Hyperacidity,    cos- 
tiveness 

In  4  hours  30  minutes  all  digested 
except  three  minute  particles. 

V  F. 

L.  S. 

16 

37 

Deficient  HCl,  con- 

In 4  hours  40  minutes  all   digested 

stipation 

except  a  few  minute  particles. 

VI 

F. 

Mrs.  H. 

14 

51 

Constipation,  flatu- 
lence 

In  5  hours  all  digested  except  two 
minute  particles. 

VII 

M. 

B.  S. 

73 

93 

Hyperacidity 

In  5  hours  all  digested  except  one 
particle. 

VIII 

M. 

M.  C. 

41 

60 

Hyperacidity,   con- 
stipation 

In  5  hours  all  digested  except  two 
minute  particles. 

IX 

F. 

L.  S. 

08 

27 

Defective  gastric 
juice,      constipa- 
tion 

Gastralgia,     consti- 

In 5  hours  all  digested  except  one 
minute  particle. 

X  F. 

L.  J. 

15 

38 

In  5  hours  all  digested  except  p,  few 

pation,   defective 

minute  particles.    Five  centigrams 

gastric  juice 

in  10  c.c,  all  digested  in  3  hours 
30  minutes. 

XI 

M. 

L.  B. 

32 

58 

Hyperacidity,   con- 
stipation 

In  5  hours  7  minutes  aU  digested  ex- 
cept two  or  three  particles. 

XII 

F. 

V.  B. 

21 

51 

Cystic      tumor      of 
right  ovary 

In  5  hours  7  minutes  all  digested  ex- 
cept four  or  five  minute  particles. 

XIII 

M. 

J.  G 

48 

64 

Hyperacidity 

In  5  hours  25  minutes  all  digested  ex- 
cept one  faint  scale. 

XIV 

M. 

H.  G. 

77 

96 

Hyperacidity,   con- 
stipation 

In  5  liours  40  minutes  all  digested 
except  a  few  minute  particles. 

XV 

F. 

A.  C. 

12 

34 

Defective  gastric 
juice,      constipa- 
tion 

In  6  hours  all  digested  except  three 
or  four  particles. 

XVI 

F. 

A.  R. 

12 

42 

Defective  gastric 
juice,      constipa- 
tion 

Status  epilepticus 

In  6  hours  all  digested  except  three 
or  four  minute  particles 

XVII 

F. 

R.  L. 

27 

50 

In  6  hours  29  minutes  aU   digested 

except  two  minute  particles 

XVIII 

F. 

H.  H. 

06 

21 

Defective  gastric 
juice,      constipa- 
tion 

In  6  hours  30  minutes  all  digested 
except  one  small  piece,  thinned  at 
edges  only. 

XIX 

M. 

W.  K. 

55 

70 

Hyperacidity 

In  6  hours  35  minutes  all  digested 
except  two  small  particles. 

XX 

M. 

J.  M. 

53 

72 

Hyperacidity,  nerv- 
ous 

In  6  hours  41  minutes  aU  digested 
except  two  particles. 

XXI 

M. 

D.  U. 

41 

65 

Neurasthenia,     hy- 
peracidity 

After  7  hours  a  scale  of  one  segment 
(about  one-third  of  it)  remained 
undigested. 

XXII 

F. 

F.J. 

10 

58 

Defective  gastric 
juice,     atony    of 
stomach,     hyper- 
esthesia of  intes- 
tinal     mucous 
membrane 

After  7  hours  13  minutes  a  large  part 
of  the  one  segment  (though  bor- 
ders were  very  much  thinned 
down)  and  a  large  scale  of  the 
other  segment  remaining  over. 

XXIII 

F. 

Mrs.  H. 

13 

28 

Defective  gastric 
juice,      constipa- 
tion,   irregular 
eating,  rich  food 

After  7  hours  15  minutes  a  very 
small  particle  and  several  minute 
ones  over. 

XXIV 

M. 

L.  D. 

11 

32 

Defective  gastric 
juice,     slight    ca- 
tarrh of  stomach 

After  7  hours  30  minutes  a  number 
of  minute  particles  still  present. 

XXV 

F. 

J.  C. 

27 

51 

Chronic        ovaritis, 
chronic  appendi- 
citis 

Atony  of  stomach 

After  7  hours  45  minutes  a  number 
of  minute  particles  still  present. 

XXVI 

F. 

J.  S. 

32 

49 

After  7  hours  48  minutes  two  small 

scales  still  present. 

XXVII 

M. 

M.  R. 

29 

43 

Constipation 

After  8  hours  several  minute  parti- 
cles still  present. 

XXVIII  M. 

J.  F 

34 

63 

Hyperacidity, 

After  8  hours  one  small  particle  and 

atony  of  stomach 

several    minute     ones    still    over. 

second        degree, 

(Test  repeated;    same  result.) 

1     atony   of    bowels! 

I 


Taiu.k  IV.     (."oiitimiod. 


N  iiniber  of 
lii.HC  and  aex. 

Name. 

XXIX 

1". 

MisHL. 

XXX 

M. 

S.  J. P. 

XXXI 

F. 

U.J.  K. 

XXXII 

M. 

W.A.J. 

XXXIII 

M. 

J.B. 

XXXIV 

M. 

S.  P. 

XXXV 

M. 

S.  E. 

XXXVI 

I-". 

R.  B. 

XXXVII 

M. 

J.  W. 

XXXVIII 

B.  Th. 

\XXIX 

A.  K. 

XL 

F. 

J.  R.  W. 

XLI 

F. 

B.  K. 

DiiiKMo.sis. 


npfoctive  KasI  r  i  <• 
juice,     ntoiiy     of 
stoliiiicli 
2('i       II     (la.stralKia 

02       .  .     Chronic  ga.stric   ca- 

tarrli 
58      77     Hyperacidity 

43  78  Hyperacidity  (bad 
teeth,  bad  masti- 
cation) 

21       47    Gastralgia 

17  49  Sarcoiua  ot  intes- 
tines 

16  26  Gastralgia,  consti- 
pation 

21  37  Beginning  gastric 
catarrli 

40  52  Hyperacidity,  con- 
stipation 

09  39    Defective  gastric 

juice,      constipa- 
tion 

10  41    Defective  gastric 

juice 
10      28    Chronic  gastric  ca- 
tarrh 


lloUf- of  chxt-stidii  and  reiiiark- 


.Xfter  X  hour^  all  diijcNlcd  cxi'cpt  one 
thin  .scale. 

.Vflcr  8  hour.-*  .several  .small  particles 
still  present. 

After  8  hours  30  minutes  2.5  centi- 
grams over. 

.After  8  hours  40  minutes  two  or 
three  particles  still  present. 

-Vfter  8  hours  43  miimtes  four  small 
particles  still  tliere. 

After  9  hours  a  number  of  minute 
particles  still  present. 

.\fter  10  hours  a  scale  of  each  seg- 
ment left. 

.\fter  10  hours  a  minute  i)article  still 
present. 

After  10  hours  .30  miimtes  two  or 
three  minute  particles  still  present. 

After  11  liours  a  minute  scale  still 
present. 

After  11  hours  two  or  three  miimte 
particles  still  present. 

After  12  hours  three  minute  parti- 
cles still  over. 

After  13  hours  four  minute  particles 
still  present. 


Table  V. — Very  Little  Digestion  or  None  at  All. 


Number 

■3^ 

of  case 

Name. 

Free  HCl. 

o^ 

Diagnosis. 

Time. 

and  sex. 

^1 

I  F. 

C.  T.    No   reaction    to 

Chronic  gastritis 

10  centigrams  in   10  c.c.  filtrate  + 

Congo 

gtt.  ii  HCl  c.p.  After  9  hours 
unaffected. 

II  M. 

E.  N.   Reaction: 

Chronic      gastro- 

10 centigrams  -f-  10  c.c,  no  effect. 

blue  litmus  + 

intestinal     ca- 

10 centigrams  +  10  c.c.  +  HCl 

Congo  — 

tarrh 

gtt.  ii  c.p.     After  11  hours   di- 

resorcin — 

gested  down  to  one  large  scale 
and  several  small  particles  (in 
all  about  one-third,  left. 

Ill  F. 

S.  W.  : Reaction: 

Cirrhosis  ventric- 

10  centigrams  +  10  c.c,  no  effect. 

blue  litmus  — 

uli 

10  centigrams  +10   c.c.  +  HCl 

Congo  — 

c.p.  gtt.  ii,  no  effect. 

IV  F. 

S.  R.    Reaction: 

18 

Neurasthenia, 

10  centigrams  +  10  c.c,  no  effect. 

Congo  -1- 

constipation 

10  centigrams  +   10  c.c.  -1-  HCl 

filtered 

c.p.  gtt.  ii,  digested  in  6  hours. 

Congo  — 

ph.  glue.  v.  — 

V  M. 

N.  S.    Reaction: 

Nervous  prostra- 

Without HCl,  no  effect;  with  HCl, 

blue  litmus  -1- 

tion 

digested  all  but  one  particle  in 

Congo  — ■ 

6  hours. 

VI  M. 

A.  St.  Reaction: 

Cirrhosis  ventric- 

10  centigrams  with  HCl  gtt.  ii  at 

blue  litmus  + 

uli 

end  of  5  hours  untouched. 

Congo  — 

VII  M. 

H.  W.  Reaction: 

Cirrhosis  ventric- 

10  centigrams  with  HCl  at  end  of 

blue  litmus  -1- 

uli 

lOJi  hours  untouched. 

Congo  — 

VIII  M. 

N.  R.  Reaction: 

Chronic      gastric 

10  centigrams  without   HCl   after 

blue  litmus  + 

catarrh 

lO'M   hours  no  digestion  at  all. 

Congo  — 

With  HCl  at  end  of  10^  hours 
one  large  scale  and  a  few  parti- 
cles over,  altogether  about  3 
centigrams  left  over. 

IX  F. 

S.  F.    Reaction: 

Chronic      gastric 

Without    HCl,    unaffected.     With 

blue  litmus  + 

catarrh 

HCl  at  end  of  8  hours,  one  seg- 

Congo —          ' 

ment  slightly  tliinned  at  edges. 

X  M. 

S.  D.                0.1 

1 

2.2 

Chronic      gastric 
catarrh 

Without  HCl  after  9  hours  and  7 
minutes,  the  four  borders  of 
each  segment  thinned  down, 
translucent  almost.  With  HCl, 
all  digested  in  9  hours  and  7 
minutes,  except  2  small  fine 
scales. 

XI  F. 

J.  V.     Filtered.   No  re-  3.0 

Constipation , 

Without  HCl,  not  affected.     With 

action  to  ph. 

neurasthenia 

HCl    at    end  of  5   hours  and  7 

glue.  V.              1 

minutes  all  digested  except  two 

1 

minute  particles. 
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'I'lie  points  of  special  interest  in  this  table  are  the  indications 
(a)  that  in  many  cases  of  hyperacidity,  perhaps  in  the  greater  number, 
there  is  also  an  increased  secretion  of  pepsin,^-  and  (6)  that  it  is  not 
by  the  excess  of  acid  that  the  digestion  is  hastened.  Thus,  in  Case 
XIV,  with  a  degree  of  acidity,  both  free  and  combined,  considerably 
lower  than  many  of  the  otliers  that  follow,  the  digestive  act  was 
complete  in  much  less  time  than  was  required,  say,  in  Case  XVII, 
with  more  than  three  times  the  quantity  of  free  acid  and  more  than 
double  the  (juantity  in  the  total  acidity.  The  same  can  be  seen  in  a 
lunnber  of  other  cases  in  this  same  table,  and  it  is  very  clearly  shown 
when  comparisons  are  made  with  some  of  the  cases  of  hyperacidity 
(Cases  IX,  XI,  and  XXVI)  of  Table  II,  and  most  strikingly  so 
when  the  comparisons  are  made  with  some  of  the  cases  of  hvper- 
aciditv  of  Table  III  (Cases  IV  and  XII)  and  of  Table  IV  (Cases  IV, 
VII,  and  VIII). 

There  is  yet  something  more  that  this  table  seems  to  disclose.  It 
is  the  possibility  that  just  as  there  may  be  an  increased  secretion 
of  HCl  without  a  corresponding  increase  in  the  secretion  of  the 
pepsin,  so  there  may  be  an  increased  secretion  of  pepsin  without 
any  corresponding  increase  in  the  secretion  of  HCl.  Cases  XIV, 
XXII,  XXVI,  and  XXXIII  seem  to  point  thereto. 

In  Table  II  the  cases  all  conform  to  the  standard  in  quantity 
and  time.  Here  also  we  have  a  very  interesting  observation,  the 
corollary  of  that  noted  above,  namely,  that  there  may  be  an  increased 
secretion  of  HCl  without  a  corresponding  increase  in  the  pepsin." 
The  patients  with  hyperacidity  of  Table  I  had,  with  all  their  com- 
plaints, a  fair  to  good  appetite,  and  could,  when  properly  directed 
as  to  diet,  eat  again  four  hours  after  a  hearty  meal ;  those  of  Table 
II  did  not  have  that  early  hunger — -in  fact,  some  of  them  complained 
of  poor  appetites.  In  some  of  the  cases  of  this  table  the  greater 
part  of  the  10  centigrams  was  digested  in  four  hours  or  a  little  over; 
still,  as  long  as  a  speck  remained,  the  act  was  not  counted  complete. 

Tables  III,  IV,  and  V  show  us  the  deviations  upward,  there  being 
a  deficiency  in  the  quantity  of  pepsin  secreted.  In  Table  III  we 
note  a  deficiency;  the  time  required  for  a  completion  of  the  process 
of  digestion  is  more  or  less  greater  than  the  normal  time.  Never- 
theless, the  deficiency  can  be  but  slight,  as  there  is  still  enough 
pepsin  secreted  to  digest  completely  the  test  quantity.  In  Table 
IV  the  deficiency  is  greater,  and  part  of  the  test  quantity  remains 
undigested.  How  much  this  is  can  be  readily  estimated  either 
by  simply  judging  it  by  the  eye,  which  is  rather  unscientific,  or 
by  the  more  accurate  method  of  removing  it  from  the  beaker  to  a 
filter  and  weighing  it. 

Still  another  fact  of  great  interest  is  presented  to  us  by  these  tables, 
namely,  that  we  may  have  hyperacidity  associated  with  a  deficient 

'2  This  was  first  definitely  demonstrated  by  my  tables.  i^  Ibid. 
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secretion  of  j)ej)siii,  from  the  minimal  ileficiency  of  Table  III,  caus- 
ing only  a  protraction  of  the  act  of  digestion,  /.  c,  rcfjuiring  a  longer 
time  for  its  comj)letion,  to  the  larger  one  of  Table  IV,  entailing 
a  marked  (liniimition  of  the  digestive  capacity  of  that  gastric  juice. 

In  Table  \  we  observe  a  total  or  almost  total  absence  of  pej)sin 
and  ])epsinogen.  Here  we  have  a  further  demonstration  of  the  fact 
that  the  IICl  constituent  alone  does  not  effect  digestion.  In  Cases 
I,  III,  \l,  and  \'II  pepsin  and  pepsinogen  were  altogether  wanting, 
and  the  addition  of  sufficient  HCl  (c.  p.)  to  give  free  acid  22  did  not 
in  any  way  change  the  result. 

To  summarize,  it  may  be  claimed  for  this  method: 

1.  That  it  is  simple  and  eminently  practical. 

2.  That  from  the  simplicity  and  exactness  of  its  preliminaries 
it  is  well  adapted  for  comparative  study. 

3.  That  it  is  directly  demonstrative,  in  that  the  examiner  has 
a  direct  ocular  demonstration,  as  it  were,  of  the  digestive  capacity 
of  a  given  gastric  juice,  and  can  thus  at  once,  without  any  long 
mathematical  calculations,  which  not  ^infrecjuently  have  only  a 
fictitious  basis,  determine  whether  in  the  case  under  examination 
there  is: 

Hyperpepsinia:  Requiring  only  three  to  four  hours  for  digestion. 
Not  necessarily  in  a  pathological  sense,  only  to  indicate  a  secretion 
of  pepsin  greater  than  usual,  which  may;  however,  be  normal  for 
that  case. 

Xormal  pepsinia:  Requiring  only  five  to  five  and  one-half  hours 
(the  normal  period)  for  digestion. 

Hypopepsinia:  Requiring  more  than  the  normal  time  for  digestion 
(deficiency  in  the  pepsin  secretion). 

A  pepsinia:  Xo  digestion  at  all  (total  absence  of  pepsin  and 
pepsinogen). 


Table  VI. — Digestiox  in  Less  than  the  Normal  Period.   Less  than  10  c.c. 


Number 

Free 
HCl. 

Total 

of  case 

Name. 

acid- 

Diagnosis. 

Quantity. 

Time. 

and  sex. 

ity. 

I  M. 

E.  G. 

45 

85 

Hyperacidity 

4  centigrams  to  4  c.c 

filtrate 

3.55 

11  F. 

P.  K. 

11 

22 

Deficient  HCl,  con- 
stipation,     nerv- 
ousness 

5  centigrams  to  5  c.c. 

filtrate 

3.55 

Ill  M. 

J.  L. 

42 

74 

Hyperacidity,  intes- 
tinal colic 

5  centigrams  to  5  c.c. 

filtrate 

3.30 

IV  F. 

B.  C. 

38 

64 

Hyperacidity,    con- 
stipation 

6  centigrams  to  5.5  c. 

c.  filtrate 

3.30 

V  M. 

.J.  St. 

65 

92 

Hyperacidity,    con- 
stipation 

7  centigrams  to  7  c.c 

filtrate 

3.35 

But  a  mathematically  still  more  closely  defined  result  can  be 
obtained  with  this  method.  In  the  course  of  this  work  it  occurred 
to  me,  and  the  reasons  therefor  are  self-evident,  that  po.ssibly  each 
of  the  10  c.c.  po.ssessed  the  power  of  digesting  individually  1  centi- 
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gram  of  the  white  of  egg  above  described.  A  number  of  trials  were 
made,  and  the  results  proved  this  to  be  so. 

Additional  confirmation  was  afforded  by  the  results  obtained 
in  some  other  cases : 

In  Case  X  of  Table  IV  the  10  c.c.  were  not  able  to  digest 
the  10  centigrams  entirely;  a  few  minute  particles  remained 
over,  and  allowing  the  beakers  to  remain  in  the  thermostat  for 
four  or  five  hours  more  than  the  normal  time  did  not  change  the 
result;  but  5  centigrams  was  digested  by  10  c.c.  in  three  and  one- 
half  hours,  two  hours  less  than  the  normal  time.  It  was  clearly 
apparent,  therefore,  that  though  the  10  c.c.  was  not  quite  equal  to  10 
centigrams  (in  other  words  1  c.c.  to  1  centigram),  it  was  more  than 
equal  to  5  centigrams  (or  1  c.c.  to  more  than  0.5  centigram).  If 
more  filtrate  had  been  left  the  examination  could  have  been  con- 
tinued until  the  exact  limit  for  quantity  had  been  reached; 
judging  by  what  was  left  over  on  the  first  trial,  I  should  say  that 
this  would  have  been  about  9  to  9.5  centigrams. 


F.  A.  G.,  reaction  to  blue  litmus  + 

reaction  to  Congo  + 

Filtered,  reaction  to  Congo  — • 


6  centigrams  in  6  c.c.  after  9  hours  15  minutes,  edges 

only  slightly  thinned. 
6  centigrams  in  6  c.c.  +  HCl  (c.  p.)  gtt.  ii.  Complete 

digestion  in  five  hours. 


Here,  when  we  have  the  pepsin  activated  by  the  ac^dition  of  HCl, 
we  get  a  striking  verification  of  our  proposition.  It  can,  therefore, 
be  said  that  the  normal  quantity  of  pepsin  in  the  ordinary. normal 
stomach  is  equivalent  to  the  digestion  by  each  cubic  centimeter  of 
the  gastric  juice  of  1  centigram  of  white  of  egg,  prepared  as  above 
described,  in  from  five  to  five  and  one-half  hours. 


ADENOFIBROMA  OF  THE  MALE  BREAST. 


By  R.  T.  Woodyatt,  B.S.  M.D., 

OF    CHICAGO. 


(From  the  Pathologic-Anatomical  Institute  of  the  University  of  Strassburg, 
Prof.  Chiari,  Director.) 

In  March,  1907,  there  was  sent  to  the  laboratory  a  tumor  mass 
which  had  been  extirpated  from  the  breast  of  a  boy.  This  was  put 
into  my  hands  for  study  by  Prof.  Chiari.  It  had  a  fibro-epithelial 
structure  corresponding  to  that  of  ordinary  adenofibroma,  such  as  may 
occur  in  the  female  breast.  In  attempting  to  ascertain  the  frequency 
of  such  growths  in  the  male  breast  some  difficulty  was  encountered, 
because  of   the  uncertainty  which  still  prevails  in  the  literature 
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ri'^anlint;  tlie  use  of  terms  eoveriii;;  a  ^roup  of  afi'ections  of  the 
male  breast,  all  of  which  are  Hbro-epithelial  in  structure.  Thus  the 
terms  adenofibroma,  <;yne('omastia,  adolescent  tumor,  mastitis,  etc., 
are  applied  by  dillerent  writers  to  the  most  variable  alVeetions.  This 
seems  to  be  due  to  a  lack  of  data  concerning  the  finer  structure  of  the 
affections  in  question,  a  lack  due  in  its  turn  to  scarcity  of  pathological 
material,  because  all  of  these  affections  are  uncommon  and  of  such 
nature  that  they  seldom  demand  suri^ical  treatment. 

A  second  case  like  the  first  one  appeared  in  one  of  the  surgical 
clinics  a  few  weeks  later,  and  Frof.  Chiari  then  unearthed  from  the 
museum  specimens  representing  five  more  cases  of  the  same  general 
group.  AVith  this  rather  unusual  material  at  hand,  it  was  thought 
worth  while,  in  view  of  the  afore-mentioned  considerations,  to 
record  the  findings  and  make  them  the  basis  for  a  comparative 
study  of  the  members  of  the  group  of  non-malignant  fibro-epithelial 
tumors  which  affect  the  male  breast. 

Case  I. — (The  history  was  provided  by  the  physician  in  charge 
of  the  case.  Dr.  Schaller,  of  Barr,  in  Alsatia.)  Alphonse  S..  aged 
fifteen  years,  a  gardener's  apprentice,  had  always  been  well  until 
one  year  ago.  At  this  time  he  noticed  a  lump  the  size  of  a  bean 
under  the  left  nipple,  and  a  few  weeks  later  a  similar  enlargement 
under  the  right.  lioth  were  painful  and  grew  quite  rapidly  until 
they  reached  the  size  of  hazelnuts.  After  four  to  six  weeks  they 
disappeared  spontaneously.  Toward  the  end  of  January,  1907, 
about  a  year  later,  a  new  tumor  appeared  under  the  left  nipple. 
This  increased  steadily  in  size,  becoming  more  and  more  painful 
until  the  patient  sought  the  advice  of  a  doctor.  He  complained 
then  of  pain  in  the  left  breast  which  was  increased  when  pressure 
was  made  over  the  areola.     There  was  no  history  of  traumatism. 

Physical  Examination.  The  patient  is  a  very  thin,  lightly  built, 
but  healthy  looking  boy.  All  organs  are  normal  except  the  breast. 
Under  the  left  nipple  is  an  elongated  mass,  (3  to  8  cm.  long  and 
3  to  4  cm.  broad,  its  long  axis  extending  toward  the  axilla.  Its  con- 
sistence is  firm,  its  surface  somewhat  knobbed;  it  can  be  moved 
freely  on  the  underlying  structures.  The  overlying  skin  is  not 
adherent.  The  papilla  itself,  however,  is  fixed  to  the  mass.  There 
is  marked  tenderness  on  pressure.  The  right  breast  is  normal.  A 
potassium  iodide  salve  was  prescribed.  February  26  (four  weeks 
later) :  The  breast  is  more  painful.  Two  bean-sized  glands  are  now 
palpable  in  the  axilla  of  the  affected  side.  A  compression  bandage 
applied.  March  11:  The  tumor  has  increased  somewhat  in  size 
and  is  still  more  painful.  Extirpation  of  the  mass  together  with  the 
nipple  under  local  anesthesia.  Rapid  healing.  March  19:  The 
patient  reports  that  he  is  free  from  symptoms.  Since  this  time 
there  has  been  no  recurrence. 

Macroscopy.  The  tissue  sent  to  the  laboratory  in  alcohol  and 
formaldehyde  consists  of  a  flat,  dense,  whitish  disk  (2.5  to  3.0  cm. 
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broad,  0.5  to  O.S  cm.  thick.  Its  surface  is  smooth  but  somewhat 
knobbed,  with  all  evidence  to  show  that  it  had  been  sharply  defined 
from  the  surroundini^  tissues.  Its  cut  surface  is  white  with  small 
punctate  or  linear  marking^s  corresponding  to  gland  ducts.  'J'hese 
radiate  downward  and  outward  from  the  region  of  the  papilla  to 
the  ])eri])hery  of  the  disk. 

Microacoinc  r.rainhiatioii  shows  a  predominance  of  fibrous 
stroma  arranged  in  broad  trabecuhe,  which  su])port  in  their  inter- 
spaces glandular  structures  (Fig.  2).  The  latter  consist  of  gland 
ducts  cut  in  various  directions,  and  their  acinus-like  terminals.  The 
large  ducts  are  nearly  all  dilated  and  show  great  irregularity  of  form 
due  to  ])rojections  of  the  walls  into  the  capacious  lumens.  These 
projections  are  sometimes  purely  epithelial;  more  often  they  appear 
to  be  caused  by  invaginations  of  the  surrounding  stroma.  Where 
both  processes  combine,  true  papillary  structures  are  produced  (as 
pictured  in  Fig.  4  from  Case  II).  The  lumens  are  generally  empty. 
A  few  contain  scattered  epithelial  cells,  clear  serum-like  fluid,  or 
detritus.  Lining  the  lumens  four  to  six  irregular  layers  of  epithelial 
cells  may  often  be  found,  while  at  times,  as  above  noted,  solid 
epithelial  projections  occur,  leaving  no  doubt  that  genuine  pro- 
liferation of  these  cells  has  taken  place.  The  ducts  after  three  to 
four  bifurcations  terminate  in  groups  of  end-sacs  analogous  to  those 
seen  in  the  breast  of  a  non-parous  girl.  They  vary  in  number  from 
two  to  eight  in  a  group.  The  epithelium  everywhere  rests  on  a 
basement  structure  which  is  usually  thickened.  This  membrane  is 
not  always  "structureless"  as  Kolliker^  observes  for  normal  glands. 
Favorable  sections  show  plainly  that  it  is  made  up  of  very  long,  narrow 
cells  laid  in  imbricated  series  and  apparently  analogous  to  the  layer 
of  myo-epithelium  which  occurs  in  sweat  glands.  Outside  of  the 
basement  structure  comes  the  fibrous  stroma.  This  is  moderately 
vascular  and  well  supplied  with  nuclei  which  stain  deeply.  (For 
comparison  of  stroma  with  that  of  the  normal  gland  of  a  fifteen- 
year-old  male,  see  Figs.  1  and  2.)  In  the  zones  immediately  adjacent 
to  the  gland  structures  one  notices  even  greater  cell  richness  and 
vascularity  than  elsewhere,  also  occasional  plump  cells  with  large 
oval  nuclei  like  young  connective  tissue  cells.  (These  are  pictured 
from  Case  II,  in  Fig.  4.  D.)  The  close  proximity  of  these  to  the 
thickened  basement  structure  and  the  occurence  of  large  cells  in  the 
latter  make  it  difficult  to  tell  where  stroma  leaves  off  and  basement 
structure  begins.  In  hemalum-  or  hematoxvlin-stained  specimens 
the  periglandular  zones  are  rendered  conspiciously  blue  owing  to 
the  presence  there  of  a  fluid  which  takes  that  color.  Blue  zones  are 
especially  marked  about  the  terminals  and  finer  ducts  of  the  glands 
where   the   parenchymatous   parts   are   invested   in   loose-meshed 

1  Beitriige  zur  Kenntnis  der  Brustdriise.  Vcrhandl.  der  pliysikalisch-medizinischen  Gesell- 
schaft  iu  Wiirzburg,  1880,  xiv. 
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areolar  tissue  mantels  wliicli  (ill  the  iiit(  rsj)aci's  hetween  the  firm 
stroma  and  the  epithelial  structures.  The  acini  and  fine  ducts 
aj)[)ear  then  to  he  surrounded  by  myxomatous  tissue.  The  fluid, 
however,  i^ives   no  charaeteristie  color  reactions  wIkmi  stained   for 


Fig.  1. — Nonnal  breast  from  a  fifteen-year-old  boy  dead  of  pneumonia.     To  show  tlie 
nature  of  the  normal  stroma  and  epithelium.     (Zeiss  ocular  4,  objective  AA.) 


'y*  .M^^^ 


.•|«-*^-l^^^^^,jS"- 


-5^, 


Fig.  2. — Case  I.     Show.s  dense  rich  stroma  and  proliferated  epithelium. 
(Zeiss  ocular  4,  objective  AA.) 

mucin  or  for  fibrin.  In  adenofibroma  of  the  female  breast  Ribbert 
refers  to  it  as  more  in  the  nature  of  oedema.  There  are  no  collec- 
tions of  round  cells.  r'Jastic  tissue  is  not  demonstrable  except  in 
the  bloodvessels.     Fat  tissue  occurs  peripherally  in  narrow  islands 
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parallel  to  the  fiber  course.    ( 'entrally  one  sees  singh;  fat  cells   or 
small  collections  of  tlieni. 

l)iA(i\()Sis.    The  followinir  affections  re<iuire  consideration: 
I.  Simple  inflammation  (mastitis). 
II.  Gynecomastia. 

III.  Neoplasm  (adenofibroma). 

IV,  Adolescent  tumor  ("mastitis  adolescentium,"  etc.)^ 

I.  Mastitis.  There  are  no  evidences  of  simple  acute  inflamma- 
tion. There  is  no  marked  vascular  engorgement,  no  cellular  nor 
fibrin-containing  exudate.  The  mass  as  a  whole,  was  sharply 
circumscribed.  The  only  feature  suggesting  inflammation  in  any 
way  was  the  enlarged  axillary  gland.  The  great  difficulty  that  may 
arise  in  trying  to  differentiate  chronic  inflammation  from  tumor  in 
the  breast  in  general  is  recognized.  It  has  been  emphasized  by 
Billroth,^  Borst,*  Ribbert,^  Fabian"  and  others.  In  this  case  nothing 
points  unequivocally  toward  inflammation  in  the  ordinary  sense. 

II.  Gynecomastia.  This  term,  originated  by  Paul  d'Egine, 
which  has  been  loosely  applied  to  nearly  every  disease  to  which 
the  male  breast  is  heir,  refers  literally  to  cases  in  which  a  male 
possesses  a  breast  or  breasts  like  those  of  a  woman.  Lack  of  patho- 
logical material  for  accurate  study  due  to  the  rarity  of  the  affection' 
and  its  mild  nature,  which  only  exceptionally  demands  surgical 
treatment,  has  been  responsible  for  confusion  as  to  its  relationship 
to  other  diseases  of  the  male  breast  and  misconception  as  to  the 
degree  of  real  similarity  which  can  exist  between  male  and  female 
breasts  in  general.  Before  proceeding  with  the  differential  diagnosis, 
I  shall  attempt  to  define  clearly  what  the  term  gynecomastia  prop- 
erly embraces. 

It  was  at  one  time  supposed  and  still  often  stated  that  such  glands 
can  secrete  milk.^  The  case  of  a  man  who  suckled  his  own  child 
continually  recurs  in  the  literature.  The  weight  of  scientific  evidence 
is  all  against  such  occurrences.  No  case  is  on  record  in  which  the 
secretion  of  milk  has  been  verified  by  chemical  tests,®  the  reports  of 

-  Peculiarities  of  the  normal  male  breast  capable  of  confusion  with  disease  processes  are 
thoroughly  treated  by  Gruber,  Luschka,  KoUiker,  and  Langer. 

■>  Die  allgemeine  chirurgische  Patliologie  und  Therapie,  1893,  902. 

*  Die  Lehre  der  Geschwiilste.  ^  Lehrbuch  der  speziellen  Patliologie,  1902,  564. 

°  Die  Bindegewebshyperplasie  im  Fibrom  und  im  Fibroadenom  der  Mamma,  Arch.  f.  klin. 
Chirurgie,  Ixv. 

'  According  to  Duplay  and  Reclus,  only  one  case  was  found  by  Peuch  in  the  course  of 
the  examination  of  13,000  conscripts. 

"  Lydston,  Jour.  Amer.  Med.  Assoc,  December  12,  1908,  makes  this  statement  again 
apropos  of  an  article  by  Gellhorn  concerning  Abnormal  Secretions  from  the  Manamary  Glands 
in  Non-pregnant  Women  (same  Journal,  1908,  li,  1839). 

*  A  simple  chemical  test  is  to  demonstrate  the  presence  of  lactose.  The  poorest  true  milk 
contains  a  percentage  of  lactose  not  approached  by  any  other  body  fluid.  If  the  de-albumin- 
ized fluid  reduces  the  ordinary  copper  solutions,  but  fails  to  show  fermentation  with  yeast, 
lactose  is  probably  present.  Further  proof  of  lactose  would  be  afforded  by  precipitation  of 
phenyl-lactosazon  in  the  usual  manner  of  osazon  preparation,  separation  of  the  crystals,  and 
determination  of  their  melting  point. 
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milk  st'cn-lidii  lia\  iM<;  ;i risen  (liriMi<;li  ilic  not  iiif"rc<|ii<.>M(  ohservMliim  of 
whitish  fluids  fxprcssihh-  from  the  iiij»])l('  which  on  exact  cxainiiiatioii 
have  provctl  to  1)0  cystic,  piiriih'iit.  or  serous.  Further,  no  careful 
inicn)sco|)ic  examination  of  the  male  breast  has  ever  demonstrated 
acini  of  the  type  whieh  oecur  in  a  breast  which  has  functionated. 
A  true  resemblance  between  a  mature  female  mamma  and  tliat  of  a 
male,  therefore,  does  not  exist.  However,  the  finer  structure  of  a 
virgin  female  breast  difi'ers  little  from  that  of  the  male.  Let  a  male 
breast  develop  sufficiently  in  size,  and  it  may  truly  resemble  a  nul- 
liparous  female  breast.^"  Such  an  enlargement  constitutes  gyneco- 
mastia. It  may  occur  as  one  manifestation  of  a  general  feminine 
tendency,  and  l)e  accompanied  by  other  anomalies,  such  as  high 
voice,  female  distribution  of  hair,  etc.;  it  may  be  associated  with 
cr}'ptorchism,  hypospadias,  hermaphroditism,  and  many  other 
anomalies  of  the  genitalia;  it  may  follow  removal  of  the  testicles 
even  late  in  life,  or  occur  in  the  course  of  diseases,  such  as  carcinoma, 
which  destroy  these  organs;  or,  finally,  it  may  be  an  apparently 
isolated  anomaly  occurring  in  otherwise  healthy  men  of  strong 
masculine  habitus.    It  may  be  unilateral  or  bilateral. 

Tlie  liistology  of  such  glands  has  been  accurately  studied  in  only 
a  few  cases  (Volkman,"  Stieda,^'  Israel,'^  Scheiber").  Apart  from 
slight  differences  in  their  findings,  which  might  have  been  due  to 
differences  in  the  age  of  the  disease  or  to  the  presence  or  absence 
of  shght  superposed  pathological  processes,  such  as  inflammations, 
these  authors  agree  in  assigning  to  such  glands  the  structure  of 
hypertrophic  male  breasts.    They  are  anomalies  of  growth. 

It  must  be  remembered  that  a  hypertrophic  male  breast  is  subject 
to  disease.  Owing  to  the  nature  of  a  man's  pursuits  it  is  more  likely 
to  suffer  from  traumatism  than  a  female  breast  of  the  same  size. 
Failure  to  discriminate  between  "healthy"  and  "diseased"  gyneco- 
mastias has  led  to  many  doubtful  statements  regarding  their  char- 
acteristics, both  pathological  and  clinical.  A  hard,  dense  breast  is 
never  pure  gynecomastia,  nor  are  simple  gynecomastias  "exquisitely 
tender"  nor  painful  any  more  than  normal  female  breasts.  Histo- 
logical reports  bearing  on  such  complicated  cases  have  little  value. 
(For  examples,  see  Gaillet,*^  Reny,***  Baillet,"  Kauffmann.^*) 

Limiting  the  term  gynecomastia,  then,  to  hypertrophies  of  the 

'"  Provided,  of  course,  the  nullipara  had  never  secreted  true  milk.     For  a  discussion  of 
milk  secretion  by  virgins,  see  GelUiorn,  loc.  cit.,  footnote  1. 

"  In  Schucliardt's  Collection. 

'-  Beitrag  zur  hist.   Kenntnis  der  sog.   Gyniikomastie,   Beitrage   zur  klin.   Chir.  (Bruns), 
1895,  xiv,  179. 

"  Zwei  Falle  von  Hypertrophic  der  miinnlichen  Brustdriise,  Inaugural  Dissertation,  Berlin, 
1894. 

"  Einige  angeborene  Anomalien  beobachtet  im  path.  anat.  Inst,  zu  Bukarest,  No.  7  in 
Med.  JahrbiJcher  von  der  k.  k.  Gesellschaft,  W'ien,  1875,  p.  261. 

«  Soc.  de  biol.,  1850.  i«  Thfese  de  Velpeau,  Paris,  1880,  p.  35. 

"  Bull,  de  la  soc.  anat.,  1890.  p.  532. 

"  Lehrbuch  der  spez.  path.  Anat.,  1904,  p.  955. 
VOL.  138,  NO.  2. — AUGUST,  1909.  9 
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male  l)rea.st,  such  as  may  occur  as  independent  anomalies  early  in 
life,  or  as  aceom))aninients  of  otlier  signs  of  female  habitus,  such 
as  feminine  voice,  female  hair  distribution,  etc.,  or  in  association 
with  cryptorchism,  hypospadias,  hermaphroditism,  or  other  anomaly 
of  the  genital  tract,  or  such  hypertrophy  as  may  occur  at  any  time 
as  a  result  of  castration  or  disease  which  destroys  the  testicles,  we 
may  say  that  the  specimen  under  consideration  is  not  gynecomastia. 
It  differs  in  that  it  was  painful  and  tender  from  the  outset.  The 
mass  was  sharply  circumscribed  and  dense.  Under  the  micro- 
scope the  stroma  is  seen  to  be  rich  and  active,  the  epithelium  to  be 
in  a  marked  state  of  proliferation. 

These  observations  were  controlled  by  comparison  with  a  genuine 
case  of  gynecomastia  which  Prof.  Chiari  kindly  lent  from  his  private 
collection,  and  also  by  comparison  with  a  second  case  of  gyneco- 
mastia herein  described  (Case  VII).  It  may  be  stated  here  that 
these  cases  confirm  the  findings  of  Stieda,  Israel,  and  others. 

III.  AdExXOFibroma.  The  density,  circumscription,  and  histo- 
logical structure  tally  closely  with  those  of  an  ordinary  adenofibroma, 
such  as  may  occur  in  the  breast  of  a  young  woman.  The  symptoms 
and  course  also  offer  nothing  incompatible  with  such.  The  only 
difficulty  is  encountered  when  one  attempts  to  make  such  a  diagnosis 
fit  in  with  the  clinical  facts  which  have  been  published  concerning 
that  affection  known  as  'mastitis  adolescentium,"  which  also  closely 
resembles  this  case,  but  w^hich  is  supposedly  a  self-limited  affection, 
it  being  alleged  that  most  cases  recover  spontaneously.  Further 
discussion  will  follow  a  short  presentation  of  the  facts  concerning 
this  latter  disease. 

IV.  Adolescent  Tumor.  (Mastitis  adolescentium,  mastitis 
pubescentium  virilis,  Albers.^^  Areolar  and  mammillary  tumor. 
Cooper."")  Hochenegg"^  says:  "Mastitis  adolescentium  constitutes 
an  inflammation  of  problematical  etiology  which  affects  the  mam- 
mary glands  of  young  men."  The  observed  characteristics  of  the 
disease  will  be  evident  from  the  following  citations  taken  mainly 
from  Schuchardt's^^  review  of  male  breast  affections. 

C.  Langer^^  states:  "At  puberty  there  very  often  occurs  a  dull, 
easily  borne  pain  in  the  breast,  during  which  time  the  organ  enlarges 
somewhat,  the  nipple  projects,  and  the  areola  becomes  deeply 
pigmented  or  even  reddened.  After  tw^o  to  three  weeks  all  symptoms 
disappear,  but  the  nipple  may  remain  prominent  from  that  time 
forth."  This  is  common  knowledge.  Severer  cases  may  be  marked 
by  exaggeration  of  the  pain  and  prolongation  of  the  course.    Albers 


•'  Mastitis  pubescentium  virilis,  Med.  Korrespondenzbl.  Rhein.  und  Westphiil-Aerzte 
1843.  No.  13. 

20  Lectures  on  Surgery,  1836.  2i  Lehrbuch  der  spez.  Chir.,  1907,  i,  869. 

--  Ueber  die  Vergrosserungen  der  miinnliclien  Briiste,  Langenbeck's  Archiv,  1885,  xxxi,  159. 

23  Ueber  den  Bau  und  die  Entwickelung  der  Milchdriise  bei  beidem  Gesehlechtern.  Denk- 
schrift  der  Kais.  Akad.  der  Wissens.  (math,  wissens.  Klasse),  1852,  iii. 
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fouiul  the  ^land  (.'nlari;oil  in  the  form  of  "a  flat  hard  calhis"  lyinj; 
hcliind  the  nipple  and  tender  on  pressure. 

A  case  of  Lauenstein's^  reported  by  Schuchardt  ran  as  follows: 
The  patient,  a(;ed  twenty-six  years,  entered  the  hospital,  October  13, 
1.SS4,  on  account  of  a  tumor  in  the  left  breast  which  had  developed 
within  five  months.  Xo  history  of  syphilis  or  traumatism.  The 
tumor  had  never  been  painful  until  about  the  time  he  sought  meilical 
advice.  The  region  of  the  left  breast  bulged  somewhat.  The 
centre  of  the  left  mamma  was  occupied  by  a  flat  tumor  the  size  of  a 
5-mark  piece  which  seemed  not  to  be  fixed  either  to  the  skin  or  to 
the  pectoralis.  No  pain  on  pressure.  .  .  .  The  patient  had 
in  each  axilla  an  enlarged  freely  movable  lymph  gland,  and  on  the 
right  side  a  swollen  cubital  gland.  Extirpation  October  14.  The 
tumor  included  the  centre  of  the  gland;  it  was  the  size  of  a  o-mark 
piece  and  1  cm.  thick.  In  substance  it  was  dense  like  a  fibroma 
and  sharply  defined  from  its  surroundings.  On  cut  surface  it  looked 
grayish  white.  .  .  .  Examination  of  sections  made  after  harden- 
ing showed  excessive  amounts  of  connective  tissue  ground  sub- 
stance, in  which  gland  tubules  were  here  and  there  introduced  and  in 
which  in  addition  there  occurred  numerous  smooth-walled  irregular 
cavities  which  gave  the  whole  section  the  appearance  of  being 
perforated  like  Swiss  cheese.  The  vascular  development  in  the 
tumor  was  not  very  rich.  The  diagnosis  fihro-adcnoma  cysticum, 
herewith  made,  was  confirmed  by  Prosector  Dr.  Friinkel,  of  Hamburg. 
The  patient  had  no  further  trouble.  Schuchardt  looks  on  this  case 
as  one  of  adolescent  mastitis. 

Stiimcke  states  that  the  disease  lasts  until  adult  life  is  established; 
that  its  course  will  be  shorter  the  less  time  there  remains  before 
that  event.    He  never  saw  a  case  that  did  not  get  well  spontaneously.-^ 

RiseP^  also  reports  a  case  like  Lauenstein's,  in  which  the  tumor 
was  much  larger  but  nevertheless  disk-shaped,  attached  to  the 
nipple,  otherwise  free,  sharply  circumscribed,  dense,  etc.  Risel 
says  he  too  has  seen  other  cases  of  the  disease,  but  never  had  to 
operate  except  in  this  instance. 

Such  cases  as  Lauenstein's  and  Risel's  are  undoubtedly  instances 
of  the  same  disease  as  Case  I.  They  were  also  looked  upon  by  the 
writers  as  identical,  for  a  time  at  least,  with  adolescent  mastitis. 
If  such  cases  as  these  were  capable  of  spontaneous  healing  like  the 
rest,  it  would  be  difficult  to  think  of  them  as  tumors,  in  spite  of  their 
structural  resemblance  to  adenofibroma.  But  it  will  be  noticed 
that  those  cases  which  were  operated  upon  and  showed  tumor 
structure  had  already  demonstrated  clinically  that  they  were  dif- 


^  In  Schuchardt's  Collection,  ioc.  cit. 

•*  It  has  also  been  said  that  onanists  and  those  who  have  exercised  the  sexual  function  are 
seldom  affected. 

*  In  Schuchardt's  Collection,  Ioc.  cit. 
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ferent  from  the  ordinary  adolescent  mastitis,  and  were  operated 
upon  for  this  very  reason,  that  is,  their  hick  of  self-healing  tendencies. 

Microscopic  examinations  have  never  been  made  in  such  cases 
as  get  well  by  themselves.  If  made,  it  is  probable  that  the  picture 
would  be  found  to  differ  from  that  of  such  cases  as  Case  I.  This 
unknown  picture  would  be  that  of  adolescent  mastitis. 

liriefly  summarized,  Case  I  is  an  instance  of  ack'uofibroma  in  the 
male  breast.  What  "adolescent  mastitis"  is,  we  do  not  know.  Case 
I  throws  no  new  light  on  it,  unless  it  be  taken  to  show  that  "adoles- 
cent  mastitis"   may  occasionally  give  rise  to  true  adenofibroma. 

A  review  of  available  literature  made  for  the  purpose  of  learning 
how  frequent  these  cases  of  adenofibroma  are,  showed  that  while 
malignant  tumors  occur  in  the  male  breast  about  one-fiftieth  as 
often  as  in  the  female  breast,  and  are  hence  not  extremely  rare, 
non-malignant  neoplasms  (in  which  we  do  not  include  adolescent 
tumor)  occur  much  less  frequently.  Pure  undoubted  adenoma  has 
been  reported  three  times  only  (Romer^^),  and  one  of  these  repoi-ts 
was  suggestive  of  carcinoma.  As  stated  at  the  beginning  of  the 
paper,  reports  of  "adenofibroma"  have  included  many  sorts  of 
affections,  so  that  it  is  difficult  to  judge  of  their  frequency.  Some 
half-dozen  cases  in  the  literature  had  characteristics  which  made  it 
evident  they  were  identical  with  the  one  in  hand.  But  probably 
thev  are  commoner  than  the  literature  indicates. 

Case  II.— Museum  specimen  3923,  dated  June  10,  1902.  Histo- 
logical Protocol  175G,  Dr.  Boeckel. 

Clinical  History.  Edward  S.,  aged  ten  years,  was  first  examined 
by  Dr.  B.,  June  6,  1902.  The  mother  said  that  a  tumor  began  in  the 
left  mamma  eight  months  before,  and  that  recently  it  had  begun 
to  grow  larger  (no  mention  is  made  of  pain).  Examination  showed 
a  tumor  in  the  upper  part  of  the  left  mamma  the  size  of  a  small 
apple.  The  nipple  protruded.  Axillary  glands  not  enlarged.  Clini- 
cal diagnosis  adenoma.  Extirpation  June  10.  Complete  healing 
of  wound.    No  recurrence  after  four  years. 

The  tissue  consists  of  a  roughly  oval  disk  with  one  surface  a  little 
concave,  the  other  convex.  Dimensions,  8.5  x  5  x  2  cm.  The  surfaces 
are  everywhere  smooth,  in  places  slightly  knobbed.  All  signs  point 
to  a  sharp  circumscription.  The  cut  surface  is  marked  by  connective 
tissue  trabecular,  which  subdivide  the  wiiole  into  small  irregular 
areas  in  which  the  tissue  is  darker  and  more  opaque  than  the  rest, 
corresponding  to  ducts  and  terminals. 

Microscopic  examination  shows  trabecule  of  relatively  dense 
connective  tissue  provided  with  numerous,  fairly  plump  nuclei,  and 
moderate  numbers  of  bloodvessels  (Figs.  3  and  4).  Fat  tissue  occurs 
in  the  stroma  as  long  islands  running  parallel  to  the  course  of  the 
fibers  and  as  single  fat  cells  or  small  clusters  of  the  same.     The 


^  Inaugural  Dissertation,  Munchen,  1880. 
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<'laii<liil;ir  |)aits  show  the  same  characteristics  as  those  seen  in 
Case  1,  ('\(e|)t  tliat  in  this  case  the  acini  are  better  (K'Veh)|)ed, 
ijronps  of  eiirht.  ten,  and  twelve  bein^  not  nncornnion.     These  are 


Fig.  3.— Case  11.  A,  zone  of  active  proliferation  of  stroma  cells;  B,  group  of  char- 
acteristic end-sacs — virgin  type;  C,  mantles  of  loose  tissue  containing  blue-staining  fluid. 
(Zeiss  ocular  2,  objective  .\A.) 


Fig.  4. — Case  II.  Shows  true  epithelial  proliferation  A,  and  papillary  invaginations 
in  a  duct  B.  C  shows  the  character  of  the  blue-staining  periglandular  mantle.  D,  young 
connective  cells.     E,  basement  structure.     (Zeiss  ocular  4,  objective  DD.) 

larger  than  those  seen  in  Case  I,  though  not  like  tliose  of  a  func- 
tionating female  breast.  The  glands  are  surrounded  by  the  same 
blue-stained    mesh   containing    numerous   young  connective-tissue 
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cells.  Elastic  fibers  are  absent.  The  bloodvessels  are  full  of  blood, 
and  many  show  in  their  vicinity  a  slight  sprinkling  of  leukocytes. 
The  gland  ducts  contain  gray  detritus  and  drops  of  coagulated 
fluid,  which  stain  deeply  with  eosin. 

This  case  differs  in  no  essential  from  the  foregoing  except  for  the 
larger  size  of  the  tumor  and  for  the  slight  round-cell  infiltration. 
The  high-grade  development  of  rudimentary  acini  is  no  more  than 
has  been  observed  in  normal  breasts.    Diagnosis,  Adenofibroma. 

Case  III. — Museum  specimen  3877,  dated  June  13,  1899.  Label: 
Adenofibroma  mamma;  dextrre. 

Clinical  History.  A  tumor  developed  in  the  breast  of  a  soldier, 
aged  nineteen  years,  during  the  course  of  a  year.  The  patient  was 
examined  by  Dr.  Eichel,  who  found  in  place  of  the  right  mamma  a 
disk  of  firm  consistence  measuring  7x7x2  cm.  It  was  not  well 
defined  from  the  surrounding  tissues.  The  nipple  was  normal, 
the  areola  pigmented  deeply.  The  axillary  glands  were  slightly 
enlarged.  The  tumor  was  extirpated,  the  axilla  opened,  and  the 
enlarged  lymph  glands  removed. 

The  tissue  of  the  tumor  is  dense  and  white.  It  sends  prolongations 
into  the  fat  tissue,  which  in  turn  projects  into  the  tumor.  Examina- 
tion of  the  cut  surface,  which  is  of  a  translucent  gray-white  color, 
reveals  irregularly  distributed  linear,  y-,  or  glove-shaped  flecks  of 
yellowish  color  corresponding  to  gland  structures. 

Microscopically  fibrous  tissue  predominates  to  a  greater  extent 
than  in  either  of  the  foregoing  cases.  It  is  of  uniform  consistence 
throughout  and  sparingly  beset  with  thin,  narrow  nuclei.  Blood- 
vessels are  small  and  few  in  number.  The  glandular  parts  consist 
mainly  of  long  dilated  ducts  branched  dichotomously.  Occasionally 
they  show  lateral  tmgs.  End-sacs  occur  in  groups  of  only  two  to 
four.  The  papillary  structures  described  in  Cases  I  and  II  are  less 
marked.  Fat  is  scarce,  elastic  tissue  absent.  Scatterings  of  leukocytes 
occur  in  several  places.  The  lymph  glands  show  areas  of  hyper- 
plasia. 

In  this  case  the  patient's  age  is  the  same  as  in  Cases  I  and  II. 
While  there  is  no  specific  liistory  of  traumatism,  it  is  not  at  all  im- 
probable that  such  had  occurred,  since  a  tightly  clothed  soldier  in  the 
course  of  drill  is  likely  to  rub  or  bruise  the  chest.  The  sharp  cir- 
cumscription of  Cases  I  and  II  is  lacking,  nor  is  the  stroma  so  active 
nor  the  epithelial  changes  so  marked.  There  is,  moreover,  a  diffuse 
leukocytic  infiltration,  while  the  axillary  glands  examined  showed 
hyperplasic  areas. 

Another  case,  with  no  clinical  history  available,  but,  so  far  as 
ascertainable,  like  the  last,  may  be  introduced  here  and  discussed 
along  with  it. 

Case  IV. — Museum  specimen  3925.  Male,  aged  eighteen  years. 
Dated,  June  11,  1905:  labelled,  Adenofibroma  mammte.  The  speci- 
men consists  of  an  ellipse  of  skin,  including  a  prominent  nipple  with 
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a  j)i<,nneiited  areola.  Ht'iicath  the  nij)|)Ie  is  an  ill-delinrd,  toii^h, 
wliitish  mass,  wliich  shows  under  the  microscope  the  same  structures 
as  Case  III. 

Such  cases  as  these  (III  and  IV)  diiler  less  markedly  from  inflam- 
matory processes  than  do  such  cases  as  I  and  II.  Morpliolo<;ically 
they  stantl  on  the  dividing  line  between  inflammation  and  tumor. 
They  are  entirely  analogous  to  the  more  difiuse  adenofihroma-like 
growths  which  occur  at  various  times  of  life  in  the  female  breast. 
The  completeness  of  the  series  of  forms  intermediate  between  inflam- 
mation and  tumor  in  the  female  breast  has  even  been  made  the 
basis  for  the  view  that  direct  metamorphosis  of  fixed  tissue  cells  into 
tumor  cells  may  occur  (Fabian).  This  view  is  only  quoted  to 
illustrate  how  many  the  intermediate  forms  are,  and  to  point  out 
that  in  the  male  breast  also  we  should  expect  to  find  a  series  of  tumor- 
like growths,  some  showing  more,  some  less,  resemblance  to  pure 
inflammation,  on  the  one  hand,  or  to  adenofibroma,  on  the  other. 
Such  cases  as  the  foregoing  are  taken  as  evidence  that  such  a  series 
does  exist  in  males  as  in  the  other  sex.  They  throw  no  new  light 
on  the  real  nature  of  such. 

The  four  cases  so  far  described  occurred  in  youth,  and  seem  to 
fall  into  two  groups,  two  sharply  defined  tumors,  two  ill-defined, 
the  former  associated  with  no  history  of  traumatism,  the  latter 
perhaps  traumatic.  The  two  following  cases  are  of  frankly  post- 
traumatic enlargements  in  adult  breasts  and  seem  to  resemble 
Cases  III  and  IV  rather  than  I  and  II. 

Case  V. — Museum  preparation  3928,  Male,  aged  fifty-six 
years. 

Clinical  History.  Nine  months  ago  patient  fell,  striking  against 
the  left  breast,  after  which  a  tumor  developed  very  slowly.  Lately  it 
has  shown  a  more  rapid  growth.  October  11,  1898,  extirpation  by 
Dr.  Lange,  of  Strassburg,  who  found  the  mamma  represented  by  a 
tumor  the  size  of  a  hen's  egg,  not  sharply  defined  from  the  surround- 
ing tissues.    The  nipple  was  prominent  and  adherent. 

The  tissue  is  a  dense  yellowish  mass  4.5  x  2  x  2  cm.,  which  blends 
intimately  with  the  fat  tissue  surrounding  it.  The  cut  surface  shows 
trabecular  markings,  the  interspaces  between  which  are  of  darker 
color  and  irregular  shape. 

Microscopic  Examination.  Dense  connective  tissue  stroma  pre- 
dominates. It  is  fairly  vascular  and  beset  with  numerous  elon- 
gated but  not  extremely  thin  nuclei.  Gland  elements  occur  as  ducts 
and  terminals,  as  described  in  Cases  I  to  IV,  varying  according  to 
the  region  from  which  sections  come.  They  are  enveloped  in 
broad  mantels  of  loose  meshed  tissue  composed  of  narrow  spindle 
cells  with  fibrous  extremities,  in  the  interspaces  between  wliich, 
especially  near  the  basement  membrane,  young  connective  tissue 
cells  occur.  The  whole  mesh  also  contains  the  blue-staining  sub- 
stance described  in  Case  I,    Fat  tissue  is  seen  in  the  dense  tissues 
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in  iiKxlcratc  ainoiiiits,  e.sj)ecially  near  the  jx'riplicrv,  wliere  it  occurs 
in  laroc  islands.  Toward  the  centre  one  sees  only  single  fat  cells  or 
small  <;roups  of  them.  The  glandular  parts  correspond  closely  to 
those  of  Cases  1,  II,  and  1\'.  Elastic  tissue  is  lacking.  A  few  scatter- 
ings of  leukocytes  occur. 

Case  VI. — Johann  S.,  aged  forty-two  years,  has  noticed  a  tumor 
in  the  left  breast  since  a  fall  three  months  ago,  in  which  the  breast 
was  bruised.  It  has  grown  a  little  ever  since.  The  patient  is 
otherwise  normal,  of  strong  build,  and  decided  masculine  habitus. 
Examination  reveals  a  palm-sized  tumor,  which  is  freely  movable, 
on  the  deep  tissues  and  under  the  skin.  The  nipple  and  areola 
look  large,  but  are  not  adherent.  May  7,  1907,  extirpation. 
Healing. 

The  tissue  sent  to  the  laboratory  consists  of  an  ellipse  of  skin 
containing  nipple  and  areola,  both  of  which  are  prominent  but  not 
fixed  to  the  mass  which  lies  below.  Under  the  skin  is  a  piece  of  tissue 
8  cm.  %\'ide  and  5  cm.  thick,  in  the  centre  of  which  is  an  indurated 
mass  corresponding  to  the  mammary  gland.  The  latter  blends  all 
around  with  the  fat  tissue.  It  is  firm  and  consists  mainly  of  fibrous 
tissue  enclosing  elongated,  semitransparent,  coUoid-like  areas.  In 
the  centres  of  these  areas  the  gland  ducts  are  visible  as  clefts,  or 
punctate  orifices  which  can  be  sounded  with  a  bristle.  Micro- 
scopicallv,  the  findings  are  essentially  the  same  as  in  Cases  III 
and  IV. ' 

In  their  lack  of  circumscription  these  two  cases  (V  and  VI)  resemble 
the  two  preceding  cases  (III  and  IV).  The  only  difference  between 
them  antl  Cases  III  and  IV  is  that  the  latter  occurred  earlier  in  life, 
while  their  histories  fail  to  mention  the  occurrence  or  non-occurrence 
of  traumatism  as  an  exciting  cause,  while  Cases  V  and  VI  arose  in 
advanced  life  as  a  result  of  definite  injury.  Probably  Cases  III,  IV, 
V,  and  VI  all  belong  to  the  same  category,  that  is,  the  post-traumatic 
enlargement  just  discussed. 

These  cases  differ  from  adenofibromas  like  Cases  I  and  II  in  that 
the  latter  began  spontaneously  as  affections  which,  seen  early,  would 
have  been  called  "adolescent  mastitis,"  and  developed  into  sharply 
defined  disk-like  tumors. 

Consideration  of  these  cases  in  conjunction  with  case  reports 
in  the  literature  suggests  the  view  that  such  sharply  defined  adeno- 
fibromas as  Cases  I  and  II  always  originate  in  tliis  same  way,  whereas 
the  ill-defined  less  certainlv  newwrowth-like  enlargements  are 
frequently  a  result  of  traumatism.  The  sharply  defined  growths 
are  closely  analogous  to  the  painful  adenofibromas  which  occur 
in  young  female  breasts,  which  it  may  be  incidentally  noted,  also 
frequently  begin  at  about  the  time  of  puberty  as  a  result  of  an 
affection  resembling  in  all  ways  "adolescent  mastitis."  Jopson, 
Speese,  and  White  have  recently  noted  the  relatively  great  frequency 
of  fibro-epithelial  enlargements  of  the  breasts  of  children  at  the 
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tiiiu'  of  pulK-rty  as  a<;jiiii.st  other  [iciiods  in  hotli  sexes.  The  ill- 
(lelinecl  growths  are  analo<i;oiis  in  every  way  to  non-inaIi<i;iiant 
imhiratioMS  which  occur  in  achilt,  less  often  in  yoiin<;,  female  hreasts. 
H(»th  can  he  h)oke(l  upon,  however,  as  adenolihronias  heeanse  of 
their  characteristic  structure  and  proi^ressive  growth. 

The  hist  case,  an  example  of  gynecomastia,  is  here  recorded 
l)ecause  reports  are  still  needed  ilefinitely  to  establish  the  nature  of 
this  rare  atl'eetion.  Stieda's  two  cases  in  iSOo,  with  six  more  col- 
lected hy  him  from  the  literature,  form  the  bulk  of  what  is  known 
concerning  the  histology  of  the  genuine  afi'ection.  It  also  offers 
favorable  opportunity  for  direct  comparison  of  this  process  with 
the  other  cases  of  the  adenofibroma-like  group  herein  described. 

Case  \'II.— Museum  specimen  33')1),  from  the  Pathologic- 
Anatomical  Institute.    Labelled  Hyperplasia  mamma?. 

Autopsy  protocol,  November  17,  1894;  male,  aged  fifty-nine 
years.  Cause  of  death,  cirrhosis  of  liver;  also,  hypertrichosis  and 
enlargement  of  both  mannna\  The  specimen  consists  of  an  ellipse 
of  skin  including  the  areola  2.5  to  3  cm.  in  diameter,  and  a 
prominent  nipple  3  mm.  thick.  Around  the  edge  of  the  areola 
is  a  growth  of  long,  coarse  hairs.  Under  the  skin  is  a  mass  of  fat 
tissue  including  a  gland  o  x  7  x  1.5  cm.  not  more  sharply  defined 
from  the  surroundings  than  a  normal  gland.  Its  consistence  is  much 
less  firm  than  that  of  Cases  I  to  \T.  ]\Iore  cannot  be  said,  owing  to 
the  presersing  fluid. 

Microscopic  sections  show  even  to  the  naked  eye  a  light  loose 
stroma  especially  marked  in  the  deeper  parts  of  the  gland  w^here 
the  ducts  bifurcate,  so  that  the  peripheral  branches  of  the  glandular 
elements  seem  to  be  supported  in  a  light  mesh.  Under  the  micro- 
scope the  relatively  dense  stroma  directly  under  the  nipple  is  found 
to  consist  of  wavy  bundles  of  coarse  fibers  wath  scanty  numbers  of 
long  thin  nuclei  and  few  bloodvessels.  Deeper  down  such  stroma 
occurs  only  in  trabecular  strands,  between  which,  and  hence  enclos- 
ing the  gland-parts  proper,  are  areas  of  very  loose  fibrous  tissue 
provided  with  very  few  nuclei.  The  whole  is  more  lightly  built 
than  the  normal  breast  of  a  fifteen-year-old  boy,  pictured  in  Fig.  1. 
The  ducts  show  one  to  four  layers  of  low  columnar  or  polygonal 
epithelial  cells  resting  on  the  basement  membrane.  There  are  none 
of  the  epithelial  prominences  described  in  Cases  I  to  VI,  nor  any 
invaginations  of  the  duct  walls  into  the  lumens  comparable  to 
papilla'.  Fat  is  seen  in  patches  lying  parallel  to  the  course  of  the 
fiber  bundles,  much  more  plentiful  peripherally  than  in  the  centre 
of  the  gland.     No  leukocytes  are  found. 

This  specimen  differs  from  the  normal  only  as  regards  gross 
measurements,  and  the  texture  of  its  stroma.  The  latter  may  depend 
on  the  different  ages  of  the  subjects  compared.  The  differences 
between  this  case  and  Cases  I  to  VI  are  essentially  the  same  as  the 
differences  between  the  normal  gland  and  Cases  I  to  VI.     These 
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findings  are  virtually  in  accord  with  those  of  Israel,  Scheiber,  Stieda, 
and  Volkniann.  They  confirm  the  view  that  gynecomastia  is  simply 
hypertrophy. 

Summary.  Seven  cases  of  non-malignant  enlargement  of  the 
male  breast  are  reported,  affording  opportunity  for  a  comparative 
study  of  the  members  of  a  rather  rare  and  little  studied  group  of 
affections.  Six  of  the  cases  are  adenofibromas  as  here  interpreted, 
but  they  admit  of  division  into  two  groups: 

1.  Sharply  circumscribed,  firm,  dense  tumors,  which  arise  without 
traumatism  in  the  breasts  of  young  men,  run  a  painful  clinical 
course,  and  show  under  the  microscope  little  or  no  evidence  of 
inflammation,  but  all  the  characteristics  of  ordinary  adenofibromas, 
such  as  may  occur  in  the  breasts  of  young  women,  and  to  which 
they  are  here  looked  upon  as  analogous.  Cases  I  and  II  are  of  this 
type. 

2.  Diffuse  or  ill-defined  growths  which  may  occur  at  any  age 
as  a  result  of  traumatism.  Microscopically,  these  enlargements 
have  virtually  the  same  structure  as  those  of  Group  I.  Signs  of 
inflammation  are  more  in  evidence,  however,  so  that  their  differen- 
tiation from  chronic  inflammation  may  not  be  easy  (Cases  III  to  VI 
inclusive).  They  are  here  called  adenofibromas,  because  of  their 
progressive  growth  and  microscopic  structure.  This  group  corre- 
sponds to  the  "traumatic  indurations"  of  some  writers. 

Cases  like  I  and  II  are  rare.  Cases  of  the  type  of  V  and  VI  are 
probably  more  common  than  is  generally  supposed.  The  early 
stages  of  cases  such  as  I  and  II  closely  correspond  to  the  disease  of 
problematic  nature  and  unrecorded  histology  known  as  "adolescent 
mastitis."  Case  I  in  particular  with  its  small  disk-like  tumors 
showed  all  of  the  characteristics  which  have  been  assigned  to  this 
affection. 

What  the  relationship  is  between  adolescent  mastitis,  so-called, 
and  adenofibromas  cannot  be  settled  until  histological  examinations 
of  the  tissue  in  the  former  disease  have  been  made.  Certainly  a 
close  relationship  exists  between  adolescent  mastitis  and  tumors 
such  as  are  included  in  Group  I.  Probably  adolescent  mastitis 
is  a  separate  affection,  as  a  sequel  to  w^hich  adenofibroma  may 
develop  in  exceptional  instances.  Nearly  all  cases  of  sharply  circum- 
scribed adenofibromas  of  the  male  breast  heretofore  described  have 
developed  in  youth  in  the  course  of  what  appeared  to  be  "adolescent 
mastitis."  Further  study  of  this  affection  is  needed.  Case  VII  is 
an  example  of  gynecomastia.  Its  histological  structure  is  simply 
that  of  an  hypertrophy  which  confirms  the  few  exsisting  reports 
on  the  histology  of  genuine  unmixed  examples  of  this  rare  condition. 
The  term  gynecomastia  might  well  be  dropped  in  favor  of  hyper- 
trophy. 
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OCULOMOTOR  PARALYSIS  ACCOMPANIED  BY  FACIAL  PALSY, 
NEUROPARALYTIC  KERATITIS.  AND  HEMIPLEGIA.' 

By  Burton  Chance,  M.D., 

ASSISTANT  SURGEON  TO  WILLS  HOSPITAL,  PHILADKLPIIIA. 

Through  the  kindness  of  Dr.  Schwenk  I  am  allowed  to  report  the 
following  case,  interesting  on  account  of  the  multiplicity  of  important 
symptoms,  the  vagaries  in  the  modes  of  their  production,  and  the 
marked  regain  of  power  by  the  patient. 

On  August  24,  1905,  a  tall  negro  woman  came  to  the  hospital 
complaining  of  the  sudden  closure  of  her  left  eye.  The  eye  had 
been  inflamed  for  six  weeks  past.  Two  weeks  before  coming  to  the 
hospital  the  sight  was  totally  obscured  by  the  falling  of  the  lid  over 
it.  The  woman  was  aged  thirty  years,  a  housekeeper,  and  had  been 
married  for  eight  years.  She  had  been  pregnant  only  once,  six  years 
ago.  Two  days  before  the  end  of  term  she  fell  down  stairs  and  gave 
birth  to  a  dead  child.  She  denied  having  specific  disease.  She  had 
been  in  good  health  until  March,  1905,  when  she  was  seized  with 
violent  pains  in  her  head,  and  was  treated  for  rheumatism.  In  July 
her  left  eye  became  inflamed,  and  she  had  applied  for  treatment 
at  another  hospital;  this  inflammation  w^as  not  very  painful. 

On  examination  the  left  brow  and  cheek  were  seen  to  be  discolored, 
and  near  the  outer  angle  of  the  orbit  there  was  a  large  circular 
maculation,  which  had  resulted  from  long  blistering.  The  eye  was 
completely  covered  by  the  upper  lid.  There  was  facial  palsy  on 
the  left  side  and  the  mouth  was  drawn  toward  the  right.  When  the 
lid  w^as  raised  the  globe  was  seen  to  be  rotated  outward.  It  was 
deeply  injected,  and  the  epithelium  of  the  cornea  was  macerated 
and  steamy  over  nearly  the  entire  surface.  The  summit  was  oedema- 
tous  and  infiltrated;  and  it  stained  deeply  when  fluorescin  solution 
was  instilled.  No  view  of  the  fundus  could  be  obtained,  nor  could 
the  iris  be  seen.  Atropine  suspended  in  oil  was  prescribed,  and 
the  patient  was  instructed  to  take  a  saturated  solution  of  potassium 
iodide,  beginning  with  fifteen  drops  and  rapidly  increasing  the  dose. 

The  periphery  of  the  cornea  was  less  oedematous  in  two  days, 
and  soon  became  sparkling.  The  ulcerous  area  rapidly  became 
sharply  outlined.  In  a  few  days,  on  forced  effort,  there  was  slight 
ability  to  raise  the  upper  lid,  but  no  effort  could  overcome  the  paresis 
of  the  internal  rectus,  though  there  was  a  faint  reaction  of  the  super- 
ior oblique  muscle.  By  September  21  the  ball  remained  divergent 
and  fixed  at  the  outer  extremity.  Facial  paralysis  was  complete 
on  the  left  side,  and  in  the  distribution  over  the  superior  and  inferior 

*  Read  at  a  meeting  of  the  Wills  Hospital  Ophthalmic  Society,  Philadelphia,  March 
2,  1909. 
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maxillary  branches  of  the  fifth  nerve  there  was  anesthesia.  The 
cornea  continued  hazy  and  anesthetic.  About  this  time  the  patient's 
left  arm  antl  leg  became  numb  and  powerless.  She  was  seized 
suddenly  in  the  night  in  the  midst  of  a  severe  headache;  in  the 
morning  she  could  not  lift  her  arm  nor  raise  her  leg  in  walking. 

On  September  28  the  patient  was  sent  to  Dr.  Wm.  G.  Spiller, 
at  the  Polyclinic  hospital,  for  an  examination  of  her  general  state. 
His  letter,  dated  October  12,  reported  that  the  patient  had  cerebral 
syphilis.  On  October  24  the  solution  of  atropine  was  discontinued, 
and  by  November  11  the  "mixed  solution"  which  had  been  ordered 
three  weeks  before  was  withdrawn,  and  mercurial  ointment  sub- 
stituted. By  November  28  the  patient  showed  signs  of  ptyalism, 
and  all  medicines  were  withheld.  Toward  the  end  of  December, 
when  efforts  were  forcibly  made  the  globe  could  be  brought  to  the 
vertical  line,  but  not  within  the  meridian,  and  when  the  exertions 
were  made  it  was  noticed  that  the  palpebral  fissure  widened  so  that 
the  globe  was  entirely  uncovered  by  the  lid.  At  this  time  marked 
increase  in  the  general  muscular  power  began;  the  facial  palsy  was 
reduced,  and  the  leg  and  arm  regained  much  of  their  lost  functions. 

On  January  5,  1906,  the  cornea  again  became  denuded.  To 
allay  the  irritation  the  lids  were  sealed  with  plaster  and  a  firm  band- 
age was  kept  on  for  two  days;  on  the  removal  of  this  the  exposed 
area  was  seen  to  be  closed,  but  the  surface  was  shaggy,  as  though  it 
were  studded  with  epithelial  shreds  like  the  remains  of  ruptured 
herpes.  These  shreds  were  examined  by  Dr.  Goldberg  and  found 
to  consist  of  epithelial  cells  only.  Toward  the  end  of  the  month 
the  epithelium  became  restored.  From  this  time  on  the  return  of 
power  was  marked.  The  ptosis  disappeared  almost  entirely.  The 
eye  could  be  rotated  to  the  primary  position,  but  not  within  the 
vertical  nor  above  or  below  the  horizontal  meridian.  The  woman 
could  walk  with  greater  comfort.  A  certain  childishness  manifested 
in  the  past  gave  place  to  a  decidely  acute  intelligence.  Before  the 
first  of  February,  1906,  the  patient  ceased  her  visits,  and  did  not  return 
again  until  January,  1909,  in  response  to  a  letter  from  me.  By  this 
time  she  had  regained  all  her  lost  weight  and  much  more  besides, 
for  she  weighed  215  pounds.  In  the  past  three  years  she  had  been 
able  to  keep  house  and  to  work  as  a  laundress.  She  has  had  a 
constant  dull  ache  over  her  left  brow,  and,  w^hen  overtired,  she 
has  attacks  of  headache,  and  the  arm  and  leg  feel  like  "pins  and 
needles."  She  is  very  much  annoyed  by  diplopia  when  she  attempts 
to  look  up  or  down,  yet  even  in  the  primary  position  there  are  two 
images,  the  left  being  the  false  one  and  the  higher.  The  sight  is 
good,  but  with  the  left  eye  objects  appear  far  away  and  small.  There 
is  now  partial  ptosis  when  at  rest,  but  by  wrinkling  her  forehead  she 
can  draw  the  lid  up  to  the  limbus.  There  is  paralysis  of  the  superior 
and  inferior  recti,  the  inferior  oblique,  and  the  superior  oblique 
muscles ;  the  ocular  excursions  are  limited  to  the  extent  of  free  adduc- 
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tion  ami  alxliK-tion,  while  .siij)ra(lii(ti(m  is  abolished  and  iiil'rathietioii 
is  only  faintly  {MTceptihU'.  'VUv  diplopia  is  upwartl.  There  is  no 
aoeonnnodation  power,  for  while  the  woman  can  read  types  0.50  J^. 
with  the  rii,dit  eye,  she  has  <^reat  difncnlty  in  seeini;  type  2  I),  with 
her  left.  Tiie  vision,  however,  in  each  eye  ecpials  5/]0.  The  pupil  of 
the  left  eye  is  not  circular  and  is  apparently  fi.xed.  The  fundus  is 
healthy.  The  cornea  is  perfectly  smooth,  and,  even  with  the  stereo- 
scopic loupe,  nothintr  is  found  marrin<j;  the  clearness  of  the  membrane. 
It  is,  however,  anesthetic,  and  so  is  the  conjunctiva.  There  is  a  free 
tiow  of  tears.  The  adjustment  of  spherical  lenses  +  1.25  D.  with 
which  she  sees  5/5,  has  relieved  the  woman  in  the  past  month  of  this 
annoying  epiphora.  The  facial  movements  have  been  regained; 
she  can  wrinkle  her  brows  and  protrude  her  tongue  straight.  The 
face  is  anesthetic  to  pin  pricks,  including  the  nose,  tongue,  all  of  the 
upper  part  of  the  head  except  that  portion  comprised  in  a  line  from 
the  lobe  of  the  ear  and  ramus  of  the  jaw  forward  to  about  three- 
fourths  of  an  inch  from  the  meridian  line  of  the  chin  up  beyond 
the  angle  of  the  mouth,  thence  obliquely  to  the  ear. 

In  order  to  know  the  patient's  general  condition,  I  sent  her  to 
Dr.  T.  H.  Weisenberg  for  an  examination.  He  fortunately  remem- 
bers having  seen  the  woman  in  Dr.  Spiller's  clinic  at  the  Polyclinic 
hospital  four  years  ago.  As  Dr.  Weisenberg  points  out,  the  separate 
occurrence  of  left  hemiplegic  with  left  oculomotor  palsy  is  most 
unusual.  It  is  probable  that  the  hemiplegia  was  caused  by  vascular 
disturbance  in  the  right  side  of  the  brain,  while  the  oculomotor 
palsy  arose  through  a  disturbance  at  the  base  on  the  left  side,  in 
advance  of  the  nerve  fibers  supplying  the  extremities.  The  hemi- 
plegia has  almost  entirely  disappeared;  it  is  rather  strange,  there- 
fore, that  the  oculomotor  disturbance  remains.  This  palsy  has 
been  most  extensive,  affecting  both  the  intrinsic  and  the  extrinsic 
mechanisms.  The  widening  of  the  palpebral  fissure  during  the 
middle  period  of  the  ptosis  was  rather  startling  in  appearance,  and 
was  the  first  instance  of  that  phenomenon  in  my  experinece.  The 
facial  palsy  has  all  but  disappeared,  the  anesthesia  being  the  most 
annoying  subjective  symptom  in  this  connection.  It  is  most  fortunate 
that  the  early  keratitis  did  not  extend  to  the  true  corneal  tissue. 
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INSANITY,  RESPONSIBILITY,  AND  PUNISHMENT  FOR  CRIME. 
By  James  J.  Walsh,  M.D.,  Ph.D.,  LL.D., 

DEAN   AND   PROFESSOR   OF   NERVOUS   DISEASES   AND   OF  THE   HISTOUT   OF  MEDICINE   IN  THE 
FORDHAM   UNIVERSITY  SCHOOL  OF  MEDICINE.    NEW   YORK. 

To  most  people  it  seems  very  startling  when  they  are  told  that 
experts  in  mental  and  nervous  diseases  are  agreed  that  no  absolute 
definition  for  insanity  can  be  given.  Insanity,  which  means  etymo- 
logically  ill  health,  has  now  come  to  be  limited  exclusively  to  mental 
ill  health.  It  is  very  evident  that  this  is  a  term  of  extremely  wide 
comprehension.  It  shades  off  on  all  sides  into  normal  conditions 
so  elusively  that  it  is  impossible  properly  to  set  limits  to  it.  The 
expert  may  not  quite  agree  that  "half  the  world  is  off  and  the  other 
half  not  quite  on,"  nor  with  that  expression  of  the  French  that 
"we  are  all  a  little  cracked,  only  some  of  us  conceal  the  crack  better 
than  others;"  but  he  does  not  like  to  be  pinned  down  to  a  formula 
of  words  according  to  which  the  sanity  or  insanity  of  individuals 
may  be  judged  with  absolute  assurance.  As  a  matter  of  fact,  no 
definition  will  stand  the  light  of  criticism  and  discussion  and  applica- 
tion to  all  the  varying  cases  that  are  seen. 

The  confession  that  there  is  no  satisfactory  definition  for  sanity 
or  insanity  even  by  acknowledged  authorities  in  mental  diseases, 
loses  most  of  its  original  startlingness  as  soon  as  we  are  brought 
face  to  face  with  the  fact  that  there  is  also  no  definition  for  health 
or  illness  of  body.  After  all,  the  two  problems  are  very  nearly  alike. 
The  one  is  mental  and  the  other  physical  ill  or  w^ell  being.  Sanity 
of  mind  cannot  be  defined,  but  neither  can  sanity  of  body.  Here 
once  more  there  are  so  many  elements  that  enter  into  the  problem, 
differing  in  each  individual,  that  they  cannot  all  be  combined  in  a 
single  formula.  This  is,  after  all,  nature's  way  in  practically  every- 
thing. Plants  and  animals  differ  from  one  another  ordinarily  quite 
as  strikingly  as  sane  and  insane  individuals,  yet  no  absolute  defini- 
tion by  which  plants  may  be  distinguished  from  animals  in  that 
borderland  where  the  two  kingdoms  of  living  things  touch,  can  be 
framed.  Nature  evidently  did  not  intend  that  there  should  be  such 
precise  delimitations  in  nature.  Things  grade  so  insensibly  into 
one  another  that  it  is  impossible  to  make  fine  accurate  distinctions. 
It  is  the  individual  that  must  be  studied  and  not  the  class,  and  the 
various  expressions  of  nature  animate  and  inanimate  have  an  indivi- 
duality all  their  own. 

It  is  evident  then  when  we  talk  of  insanity  as  a  defence  for  crime 
we  are  turning  to  an  excuse  which  may  be  extremely  difficult  to 
control  and  keep  from  being  abused.  It  is  often  said  that  an  insane 
person  is  not  a  criminal  and  that  he  must  not  be  held  to  criminal 
responsibility  for  his  actions.    While  the  medical  expert  will  not  and 
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cannot  ^ive  a  dofinition  of  insanity,  and  does  not  hope  ever  to  be  able 
to  pive  one,  lie  does  not  hesitate  to  tell  us  who  are  or  arc  not  insane. 
It  is  evident,  however,  that  in  the  hazijiess  of  the  subject  it  is  extremely 
easy  for  the  expert,  even  in  <jood  faith,  to  be  led  when  his  interest 
and  that  of  his  client,  for  it  is  as  client  rather  than  as  patient  that 
the  medical  expert's  employer  must  be  considered,  sway  his  judg- 
ment, that  he  may  be  easily  led  into  expressions  which  can  only 
serve  to  be  a  source  of  confusion  to  the  court  and  above  all  to  the 
jury,  and  not  at  all  a  source  of  such  expert  knowledge  as  would 
prove  to  be  of  service.  Here  is  where  the  difHculty  lies  in  the  great 
abuse  of  the  plea  of  insanity,  which  has  been  allowed  to  creep  into 
our  criminal  procediu'cs  in  recent  years. 

Between  this  antl  the  readiness  with  which  lawyers  find  legal 
quibbles  and  technicalities  to  delay  and  defeat  justice,  these  two 
abuses  have  brought  about  a  very  serious  state  of  affairs.  The 
number  of  murderers  who  are  punished  in  this  country  is  very  small 
indeed.  A  prominent  divine  in  New  York  pointed  out  not  long 
since  that  it  was  much  safer  to  be  a  murderer  in  this  country  than  to 
be  an  employee  of  a  railroad.  AMien  his  statement  was  questioned,  he 
showed  by  the  statistics  of  recent  years  that  to  the  whole  number 
of  brakemen  employed  in  this  country,  more  were  killed  every  year 
than  of  murderers  were  punished  to  the  number  of  murders. 
One  of  the  things  that  most  impressed  Ambassador  White  when  he 
returned  to  this  country  was  the  great  number  of  murders  committed 
and  the  few  murderers  that  are  punished.  He  called  attention 
to  the  fact,  which  is  not  pleasant  for  American  ears  to  hear,  that 
human  life  is  cheaper  in  this  country  than  in  any  other  portion  of 
the  civilized  w'orld,  with  the  possible  exception  of  Vendetta-ridden 
Corsica  or  Sicily.  It  is  evident  that  without  realizing  it  we  have  been 
slipping  back  into  a  barbarism  none  the  less  to  be  deplored  because 
it  happens  to  be  associated  with  an  over-refinement,  which  it  must 
not  be  forgotten  has  characterized  the  history  of  all  nations  which, 
having  reached  an  acme  of  progress,  have  begun  to  decay. 

Of  course,  it  is  realized  that  many  of  the  murders  committed  in 
this  country  are  due  to  an  immigrant  population  and  to  the  fact  that 
these  peoples  have  not  as  yet  come  under  the  influence  of  the  civilizing 
process  at  work  in  this  country.  It  must  not  be  forgotten,  however, 
that  many  of  our  most  prominent  murders  are  committed  by  native- 
born  citizens  of  good  education  and  with  all  the  advantages  that 
our  civilization  is  supposed  to  give.  Most  of  these  murderers,  how- 
ever, escape  on  the  plea  of  insanity.  We  are  in  the  midst  of  a  reaction 
in  this  matter.  Time  was  when  the  rule  was  an  eye  for  an  eye  and 
a  tooth  for  a  tooth,  and  for  a  human  life  a  human  life,  as  if  somehow 
a  crime  must  be  compensated  for.  We  do  not  care  to  make  the 
punishments  fit  the  crime  now,  but  the  criminal,  and  we  have  gone 
so  far  to  the  other  extreme  that  whenever  there  is  anything  suspicious 
in  a  man's  previous  history  we  are  prone  to  think  that  this  may 
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Imve  impaired  his  responsibility  to  such  a  degree  that  he  does  not 
deserve  punishment.  It  has  been  easy,  therefore,  for  the  medical 
ex|)erts  to  lead  us  into  a  state  of  mind  where  criminals  escape  punish- 
ment very  readily  on  the  plea  of  insanity — and  then  secure  their 
release  from  insane  asylums  because  they  are  sane. 

There  is  a  tendency  to  blame  physicians  for  this  state  of  affairs, 
and  to  say  that  is  it  due  to  a  commercializing  of  professional  dignity. 
Perliiips  there  is  some  truth  in  this,  but  it  would  be  entirely  unjust  to 
lay  the  blame  at  the  door  of  the  medical  profession  alone.  The 
physician  is  bound  by  a  professional  duty  to  protect  the  public  and 
secure  the  ends  of  justice.  There  is  no  doubt  of  this,  but  he  is  not 
bound  as  formally  to  secure  the  enforcement  of  law  and  the  ends 
of  justice  as  is  the  lawyer.  It  is  clear  that  at  the  present  moment 
somehow  the  legal  profession  has  been  diverted  from  its  true  purpose 
to  a  very  large  extent.  This  is  so  true  that  ordinarily  it  is  quite 
startling  for  the  community  to  l)e  reminded  as  it  was  so  forcibly 
by  Governor  Hughes  in  his  address  to  the  graduates  of  Fordham 
University  Law  School,  in  the  spring  of  1908,  that  the  lawyer  on  his 
admission  to  the  bar  becomes  a  sworn  officer  of  the  court  for  the 
securing  of  justice.  He  is  bound  by  oath  to  strive  only  for  what 
is  just  for  his  client,  absolutely  nothing  more.  In  all  matters  in 
which  life  and  death  are  not  in  question  he  is  bound  by  formal  oath 
to  see  that  justice  is  done,  no  matter  what  may  be  the  consequence 
to  his  client. 

In  spite  of  this,  lawyers  find  ways  and  means  to  defeat  justice 
and  to  delay  it,  so  that  President  Taft  has  declared  that  injustice 
to  the  poor  is  constantly  done.  If  this  is  done  in  mere  questions  of 
dollars  and  cents,  it  is  not  urprising  that  physicians  upholding  the 
significance  of  their  profession  should,  for  the  purpose  of  saving  life, 
have  exaggerated  the  meaning  of  their  knowledge  of  crime  and 
responsibility,  somewhat  perverted  our  idea  of  insanity,  and  so 
brought  about  an  abuse  of  legal  procedure  that  has  sadly  defeated 
the  ends  of  justice.  Professional  life  has  indeed  been  tainted  by  com- 
mercialization, but  the  humanitarian  motives  that  guided  the  tend- 
ency to  the  present  abuse  of  medical  knowledge  cannot  be  impugned. 
The  abuse  is  not  as  great  as  that  to  be  found  in  the  legal  profession, 
and  its  purpose,  at  least  originally,  was  much  higher.  There  is 
much  need  of  reform  in  the  matter  of  the  medico-legal  expert,  but  we 
may  as  well  start  with  the  realization  that  this  is  only  a  part  of  the 
reform  that  is  sadly  needed  in  legal  procedures  in  this  country, 
and  by  no  means  the  most  important  part. 

The  question  of  responsibility  for  actions,  and  above  all  for  criminal 
actions,  is  not  so  simple  as  many  people  would  like  to  proclaim  it. 
No  two  men  are  free  to  perform  an  act  or  not  to  perform  it  in  quite 
the  same  way.  Familiar  examples  are  ready  to  hand:  One  man 
finds  no  difficulty  at  all  in  resisting  the  inclination  to  take  spirituous 
liquor  to  excess;  another  finds  it  a  most  difficult  feat,  often  apparently 
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im[)()s.sil>K>  I'ur  him  to  rotViiiii  from  induli^iui;'  to  excess  jilmosl  ulicii- 
cvvr  tlic  opportunity  offers,  or  at  least  whenever  he  gets  a  taste  of 
Ii(|Uor.  This  (liffiMrnco  botwecMi  the  two  men  is  founded  in  their 
vers'  nature.  It  would  l)e  utterly  a  mistake  to  j)raise  the  one  for  his 
abstinence  or  to  blame  the  other  under  certain  circumstances  for 
his  indulifence.  Hetween  these  two  classes  there  are  others  (juite 
different  individually.  Some  of  them  have  a  slight  tendency,  and, 
fearing  the  worst,  do  not  indulge  in  it;  some  of  them  have  a  marked 
tendency  which  they  are  able  to  resist  under  most  circumstances 
without  very  much  dilliculty  once  they  have  made  up  their  minds; 
some  are  sorely  tempted,  fall  occasionally,  yet  never  become  habitual 
drunkards.  For  each  of  these  men  there  is  a  different  responsibility, 
and  so  far  as  they  are  to  be  punished  a  different  punishment  must  be 
meted  out,  for  it  is  our  effort  in  the  modern  time  to  make  the  punish- 
ment fit  the  criminal  and  not  the  crime. 

This  same  thing  holds  true  for  many  other  forms  of  crime.  Some 
men  readily  lose  sight  of  the  distinction  between  mine  and  thine,  and 
possess  themselves  of  their  neighbors'  goods  almost  without  realizing 
that  they  have  done  wrong.  They  are  rare,  and  we  have  been  accus- 
tomed to  call  these  people  kleptomaniacs.  Between  these  and  the 
man  who  hesitates  to  steal,  even  when  starving  or  for  his  starving 
children,  there  are  many  degrees  of  inclination  and  disinclination 
toward  stealing.  The  same  thing  is  true  to  a  more  noteworthy 
degree  with  regard  to  anger.  Anger,  the  old  saw  says,  is  a  brief 
madness.  In  English  we  say  very  frankly  that  a  man  who  is  very 
angry  is  mad.  In  this  brief  madness  he  may  be  led  to  do  things 
which  he  would  not  do  at  all  in  his  sober  senses.  Some  men  easily 
get  into  one  of  these  awful  fits  of  anger  in  which  their  responsibility 
is  lessened,  while  others  have  a  calm  phlegmatic  disposition  from 
wiiich  they  are  scarcely  aroused  even  by  the  worst  forms  of  abuse 
or  injury,  or  even  physical  suffering. 

It  is  evident  in  all  these  cases  that  in  order  to  measure  how  much 
of  punishment  ought  to  be  meted  out  for  acts  committed  it  is  more 
necessary  to  know  the  individual  than  his  act.  This  often  becomes 
an  extremely  difficult  matter,  for  after  the  commission  of  crime 
every  effort  is  made  to  make  out  as  little  responsibility  as  possible 
for  the  criminal.  The  easiest  way  to  do  this  has  been  to  use  the 
insanity  plea.  As  already  stated,  we  have  no  definition  of  insanity. 
It  is  easy  to  understand  then  that  there  will  a  disagreement  among 
physicians  as  to  who  is  or  is  not  insane,  and  the  result  is  almost  sure 
to  create  doubt  in  the  minds  of  the  jury  that  prevents  the  proper 
punishment  of  crime.  Now  this  system  is  founded  on  certain 
wrong  principles  as  regards  the  administration  of  justice.  While  it 
is  difficult  to  decide  with  regard  to  a  man's  insanity  or  sanity,  it  is 
not  difficult  to  decide  witli  regard  to  his  punishment  when  the 
ordinary  purposes  of  punishment  are  kept  well  in  view. 

The  old  idea  of  punishment  used  to  be  that  of  revenge.     A  man 
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had  clone  a  wrong,  and  what  would  ordinarily  be  held  a  wrong  had  to 
be  done  to  him  in  order  that  the  scales  of  justice  should  be  maintained 
level.  At  the  present  time  we  have  no  such  idea  at  all.  Punishment 
has  two  main  purposes — the  prevention  of  further  disturbance  of 
social  order  by  the  particular  criminal,  and  the  deterrence  of  others 
from  like  acts.  If  a  man  takes  away  the  life  of  another  we  do  not 
take  away  his  because  thus  justice  will  be  obtained,  but  we  take  it 
away  to  prevent  him  from  ever  doing  anything  of  the  same  kind 
again.  A  man  who  has  committed  murder  is  more  likely  to  do  it 
again  than  another.  He  has  committed  one  breach  of  social  order: 
we  shall  prevent  him  forever  from  committing  another  of  the  same 
kind.  This  is  the  very  best  deterrent  to  such  crimes  that  there  is. 
It  will  be  said,  of  course,  that  these  men  could  not  refrain  from  doing 
their  acts.  It  is  doubtful,  however,  whether  this  contention  is  true 
in  the  great  majority  of  cases,  and  the  proper  punishment  of  such 
as  occur  furnishes  the  best  possible  motive  to  help  others  from  the 
commission  of  like  acts. 

This  holds  true  for  children  at  a  time  when  their  sense  of  responsi- 
bility for  their  acts  is  as  yet  undeveloped.  They  can  be  taught,  even 
very  in  early  life,  by  properly  applied  punishment,  that  need  not 
be  severe,  that  they  must  not  do  certain  things,  and  then  they  will  not 
do  them,  or  at  least,  will  do  them  much  less.  This  is  true  not  only 
for  perfectly  rational  childern,  but  also  for  those  that  are  to  some 
degree  irrational.  Punishment  is  of  great  importance  in  the  train- 
ing of  children  of  low  grade  intelligence,  and  there  is  scarcely  any 
child,  however  wanting-  it  may  be  in  intellect,  that  cannot  be  dis- 
ciplined into  conduct  that  makes  it  much  less  bothersome  than 
would  ordinarily  be  the  case.  This  is  well  known  and  it  is  also  well 
known  that  the  attempt  to  manage  such  children  without  punish- 
ment would  be  extremely  difficult,  not  to  say  impossible.  They  do 
not  reason  about  the  thing,  they  are  not  quite  responsible  for  their 
acts,  but  they  do  connect  punishment  with  what  they  have  done, 
and  are  in  many  cases  deterred  from  doing  it  again,  especially 
while  they  realize  that  authority  is  near  them  and  that  punishment 
is  inevitable.  These  are  the  principles  on  which  the  adjudication 
of  punishment  for  crime  must  be  measured.  There  is  nothing  else 
that  can  be  done  if  society  would  preserve  itself  and  its  members 
from  those  who  are  irresponsible  even  in  minor  degrees. 

In  this  matter  practical  experience  is  well  worth  the  while.  The 
lower  order  of  creatures,  the  animals,  we  do  not  consider  responsible 
for  their  acts  in  the  same  way  as  human  beings.  We  know  the 
value,  however,  of  punishment  in  deterring  them.  A  dog,  for  instance, 
by  being  whipped  a  few  times  when  he  is  young,  can  be  taught  not 
to  steal  things  to  eat,  and  taught  that  there  is  an  inevitable  connection 
between  the  taking  of  such  things  and  the  infliction  of  such  punish- 
ment. I  shall  not  soon  forget  my  first  lesson  in  philosophy  from  a  . 
dear  old  professor,  who,  talking  of  the  memory  of  animals,  demon- 
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strated  that  (Ik-v  liad  a  memory,  from  the  ordinary  experience  of 
mankind  with  regard  (o  tlicm.  "If  a  cat  docs  somctliinti;  naii^lity 
in  your  room,"  he  said, "you  ml)  its  nose  in  it,  and  it  will  not  do  it 
a^ain."  The  cat  had  no  idea  that  it  was  doing  wrong.  According 
to  its  way  of  life  it  was  not  doing  wrong.  It  learned,  however,  from 
sensory  ex[)ericnce  that  it  must  not  do  this  sort  of  thing  under  special 
circumstances,  and  after  the  lesson  has  been  once  thoroughly  learned 
there  is  no  more  trouble  of  this  kind. 

Individuals  who  are  of  less  mental  stability  than  normal  require, 
indeed,  more  careful  discipline  than  average  men.  The  rational 
may  be  managed  by  sweet  reasonableness.  The  defective  child 
nmst  be  made  to  realize  that  certain  actions  will  surely  be  followed 
by  painful  punishment,  though,  of  course,  the  main  purpose  of  modern 
care  for  such  children  is  to  watch  over  them  so  diligently  as  to 
prevent  them  getting  into  mischief.  This  is  after  all  what  we  do 
with  the  animals,  and  w'e  realize  the  necessity  for  it.  Defective 
human  beings  approach  the  animal  in  their  lessened  power  to 
resist  impulses,  and  they  must  be  treated  in  the  same  way.  If  we 
were  to  save  the  animals  in  an  excess  of  tenderness  toward  them, 
because  we  held  to  the  notion  either  that  they  did  not  know  any 
better  or  else  could  not  resist  their  impulses,  and  then  permitted 
them  to  do  things  without  punishment,  we  should  either  have  to 
get  rid  of  animals  entirely,  or  else  life  would  be  one  continuous 
readjustment  of  things  to  animal  ways.  Since  defectives  occur  in 
the  general  population,  it  must  be  realized  that  far  from  being  less 
rigid  with  them  in  the  matter  of  meting  out  punishment  for  things 
they  do  that  are  harmful  to  others,  we  must  be  even  more  strict 
with  them.  Otherwise,  we  w'ill  have  to  take  the  bitter  consequences 
of  our  own  foolishness. 

It  does  not  make  so  much  difference  if  the  thoroughly  rational 
individual  occasionally  escapes  punishment  for  something  done,  but 
whenever  the  subrational  escapes,  he  is  encouraged  to  do  it  again. 
More  than  that,  the  example  of  his  punishment  is  needed  for  others. 
So  far  as  possible,  punishment  must  inevitably  follow  crinie  in  the 
world,  in  order  to  impress  the  subrational  and  deter  them  from  yield- 
ing to  impulses.  Far  from  being  less  deserving  of  punishment  in 
every  sense  in  which  a  modern  penologist  cares  to  inflict  punishment, 
these  individuals  are  more  impressed  by  it,  and,  above  all,  need  to  be 
more  impressed  by  it.  When  the  subrational  know  that  they  can 
do  things  without  being  severely  punished  for  them,  they  will  always 
abuse  that  state  of  affairs.  The  thoroughly  rational  man  may  be 
depended  on  to  do  his  duty  as  a  rule  without  the  need  of  punishment 
hanging  over  him.  This  is  not  true  for  the  others,  and  hence  the 
greater  increase  in  crime,  and  above  all  in  murder,  which  has  made 
human  life  cheaper  in  this  than  in  any  other  country  in  the  world, 
as  the  direct  consequence  of  recent  abuses  in  our  penal/system. 

It  has  become  very  clear  now  that  in  recent  years  we  have  come 
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to  take  entirely  too  lenient  a  view  in  these  matters,  and  that  many 
criminals  who  deserved  to  be  punished,  both  because  in  this  way 
they  would  be  prevented  from  future  crime  and  others  deterred  by  the 
knowledge  of  their  punishment,  have  been  allowed  to  escape  justice. 
The  tendency  is  toward  too  great  mercifulness,  which  spoils  the 
character  of  the  nation,  just  as  leniency  to  the  developing  child  spoils 
individual  character.  IVIen  may  very  well  be  insane,  in  the  broad 
meaning  of  that  term,  in  the  sense  that  they  have  done  irrational 
things,  but  then  there  is  almost  no  one  who  has  not.  The  responsi- 
bility of  most  men  for  a  definite  action  is  quite  clear  in  the  sense 
that  if  they  are  punished  they  will  not  do  it  again,  or  will  be  less 
likely  to  do  it  again,  while  if  they  are  not  punished  their  escape 
becomes  a  suggestion  to  themselves  and  to  others  to  repeat  such  acts. 
It  is  for  the  subrational  that  we  most  need  to  insist  on  punishment. 
The  cunning  of  the  insane  is  proverbial,  and  this  extends  also  to  the 
subrational,  and  many  of  these  folk  realize  that  their  difference  from 
others,  their  queerness,  as  their  folks  call  it,  is  quite  enough  to  make 
a  verdict  of  insanity  in  their  case  assured  with  the  present  lax 
enforcement  of  law.  If  the  present  state  of  affairs  continues  in  this 
matter,  we  are  simply  allowing  ourselves  to  be  led  by  the  nose  by 
these  cunning  people  into  the  perpetuation  of  a  state  of  affairs  in 
which  they  may  do  what  they  like  because  we  have  become  foolishly 
oversensitive  in  the  matter  of  inflicting  punishment. 

On  the  principle  that  punishment  deters,  a  man  who  has  killed 
another  man,  even  under  conditions  that  seriously  impaired  his 
responsibility  for  the  act  and  with  evidence  of  previous  lowered 
mentality,  must  never  again  be  free  to  live  the  ordinary  life  of  men. 
He  must  be  under  surveillance,  and  should  be  confined  for  life  in  an 
institution  for  the  criminally  insane.  For  the  subrational  such  a 
sentence,  if  known  to  be  inevitable,  would  usually  be  more  deterrent 
than  even  imprisonment  in  an  ordinary  prison  for  life  with  all  the 
possibilities  for  freedom  which  are  presented  by  executive  clemency, 
pardoning  boards,  and  the  like.  It  is  absurd  to  say  that  a  man 
may  have  such  an  attack  of  mental  unsoundness  as  will  lead  him  to 
do  so  serious  an  act  as  taking  away  human  life,  and  then  be 
expected  to  get  over  his  mental  condition  so  as  not  to  be  likely  to 
do  the  same  thing  again.  Every  alienist  knows  that  this  is  not 
true.  Such  acts,  when  really  due  to  mental  instability,  occur  either 
in  depressed  or  maniacal  conditions  and  these,  as  is  now  well  known 
from  statistics  very  carefully  collected,  inevitably  recur.  Society 
must  be  protected  from  such  individuals,  and  this  constitutes  the 
most  important  reason  for  punishment.  It  is  no  longer  a  personal 
matter,  but  a  social  requirement. 

Conclusions.  1.  The  term  insanitv  is  so  vajjue  that  its  use  as 
a  plea  to  enable  the  criminal  to  escape  punishment  is  not  justifiable 
in  the  present  state  of  our  knowledge. 

2.  Responsibility  differs  in  different  individuals,  but  it  is  never 
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(|iiitc  eliminated  except  in  the  ahsoliite  idiot.     I"'nr  (Ikisc  of  lowen-cl 
mentality,  even  the  animals.  j)nnishment  has  a  pxxl  eUccl. 

.">.  I'lmishment  is  not  reveni^e,  hut  is  meant  to  <leter  the  individual 
criminal,  and  above  all  to  deter  others  tempted  to  criminal  acts. 

4.  Punishment  is  more  needed  for  those  of  lowered  mentality, 
of  whom  the  expert  may  well  declare  that  they  are  insane,  than  it 
is  for  the  normal. 

5.  Sul)rati()nal  individuals  with  the  cuniiin;;'  of  tlie  insane  will 
take  advantafije  of  our  leniency  if  present  conditions  are  allowed  to 
continue,  and  we  shall  have  a  riot  of  crime  hy  personal  violence. 
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Constipation  and  Intestinal  Obstruction  (Obstipation).  By 
Samuel  Goodwin  Gant,  M.D.,  LL.D.,  Professor  of  Diseases  of 
the  Rectum  and  Anus  in  the  New  York  Post-Graduate  Medical 
vSchool.  Pp.  559;  250  original  illustrations.  Philadelphia:  W. 
B.  Saunders  &  Co.,  1909. 

The  purpose  the  author  had  in  mind  in  the  preparation  of  this 
work  is  perhaps  better  expressed  at  the  beginning  of  the  short  chapter 
on  the  medical  treatment  of  constipation  than  it  is  in  the  preface. 
He  says:  "I  believe  that  drugs  properly  administered  accomplish  a 
very  great  deal  toward  the  relief  and  cure  of  acute  and  spastic  con- 
stipation, but,  with  a  few  exceptions,  consider  them  ineflBcient  in  the 
curative  treatment  of  chronic  atonic  and  mechanical  constipation.  I 
am  of  the  opinion  that  chronic  costiveness  can  be  cured  in  the  vast 
majority  of  cases  without  the  aid  of  medicines  by  means  of  education, 
exercise,  'psijchotherapij,  dieting,  hydrotherapy,  massage,  mechanical 
vibration,  and  electricity — procedures  with  which  I  have  already  dealt. 
My  experience  justifies  the  belief  that  drugs  are  helpful  in  the  treatment 
of  this  complaint  in  certain  cases  when  employed  in  conjunction  with 
the  therapeutic  measures  named,  and  further,  that  they  are  rarely 
effectual  when  used  alone." 

The  non-medicinal  methods  he  mentions  are  taken  up  seriatim,  a 
chapter  or  two  being  devoted  to  each.  The  section  on  the  etiology  of 
constipation  emphasizes  the  facts  that  digestion  may  be  impaired 
and  the  act  of  defecation  delayed  or  prevented  through  the  influence 
of  the  mind  upon  the  gastro-intestinal  mechanism  when  disturbed 
by  anger,  fright,  sorrow,  worry,  or  depression;  and  also  that  the  act 
of  defecation  may  be  facilitated  by  concentration  of  the  mind  upon 
this  one  object,  or  delayed  when  it  is  diverted  by  reading  or  in  other 
ways  while  in  the  toilet. 

In  the  chapter  on  psychic  (moral)  treatment  (the  title  of  which — 
in  conjunction  with  constipation — irresistibly  suggests  an  "Emmanuel 
movement")  the  author  repeats  the  above  list  of  mental  factors  in 
the  production  of  constipation,  and  adds:  "In  exceptional  cases 
sufferers  from  constipation  become  so  very  anxious  to  have  an 
evacuation  that  the  anxiety,  through  its  influence  upon  the  nerve 
centres,  produces  an  inhibitory  action  upon  the  motor  mechanism  of 
the  bowel,  and  in  this  way  delays  or  prevents  a  movement.    Such 
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patients  shouKl  be  advised  to  occupy  and  divert  their  niiiid  in  some 
way  as  the  hour  for  defecation  approaches,  and  to  attempt  evacu- 
ating the  bowel  at  the  very  first  manifestation  of  the  desire."  He 
says,  further,  that  constipation  has  been  cured  l)y  hypnotic  sufjgestion, 
and  also  by  worshipj)in<;  and  prayin<;  to  idols,  rehf^ious  reUcs,  the 
Holy  \'ir<;in  of  Lourdes,  by  wearintf  chains,  kissing  precious  stones, 
or  by  carrying  about  amulets  which  have  a  reputation  for  healing 
certain  ailments.  His  discussion  of  these  subjects  is  interesting,  and 
presents  a  pleasing  variation  in  the  literary  treatment  of  a  subject 
which  does  not  lend  itself  readily  to  fancy  or  romance. 

It  must  not  be  thought,  however,  that  the  book  is  not  a  valuable 
and  practical  addition  to  the  literature  of  the  subject.  Perhaps  when 
it  takes  in — as  it  does — a  consideration  of  splanchnoptosis  it  is  going 
somewhat  beyond  the  promise  of  its  title.  But  those  sections  also 
are  well  done,  and  represent  the  latest  views  as  to  causation,  symp- 
toms, and  treatment  of  enteroptosis  generally.  The  chapter  on 
massage  is  admirable.  The  teachings  as  to  diet  and  exercise  are 
among  the  clearest  and  most  practical  with  w^iich  we  are  familiar. 
The  various  methods  and  appliances  for  mechanical  vibration,  for 
the  use  of  hydrotherapy  and  of  electricity,  and  other  physical  thera- 
peutic procedures,  are  described  exliaustively. 

The  author  is  obviously  an  enthusiast  in  the  direction  of  the  drug- 
less  management  of  constipation  and  of  obstipation — which  he 
defines  as  "a  special  variety  of  constipation  brought  about  as  the 
result  of  some  mechanical  obstruction  to  the  free  passage  of  the  feces 
through  the  intestines,  as,  for  example,  congenital  deformities, 
stricture,  pressure  by  neighboring  organs,  tumors,  foreign  bodies, 
hypertrophy  of  the  rectal  valves,  angulation,  etc."  But  his  enthu- 
siasm has  not  made  him  unreasonable  or  impractical,  and  the  book 
may  be  warmly  commended  as  likely  to  be  of  great  use  to  both  the 
surgeon  and  the  general  practitioner.  J.  W,  W, 


American  Practice  of  Surgery.  Edited  by  Joseph  D.  Bryant, 
M.D.,  LL.D.,  and  Albert  H.  Buck,  M.D.,  of  New  York 
City.  Vol.  V;  pp.  965,  with  452  illustrations.  New  York:  William 
Wood  &  Co.,  1908. 

Ix  the  fifth  volume  of  the  American  Practice  of  Surgery,  regional 
surgery,  comprising  Part  XVI  of  the  entire  work,  is  commenced. 
Surgical  affections  and  wounds  of  the  head,  by  Edward  Archibald, 
M.D.,  of  Montreal,  is  the  opening  monograph,  and  occupies  375 
pages;  the  surgery  of  the  cranial  nerves  is  discussed  in  37  pages  by 
Charles  H.  Frazier,  M.D.,  of  Philadelphia;  Dr.  Charles  B.  G.  de 
Nancr^de  covers  the  subject  of  surgical  diseases,  certain  abnormities. 
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and  wounds  of  the  face,  in  a  satisfactory  and  as  entertaining  a  man- 
ner as  tlie  subject  permits;  there  follow  articles  on  harelip  and  cleft 
palate,  by  James  S.  Stone,  M.D.,  of  Boston;  on  surgical  diseases  and 
wounds  of  the  eye,  by  George  C.  Harlan,  M.D.,  of  Philadelphia; 
on  surgical  diseases  and  wounds  of  the  ear,  by  Robert  Lewis,  Jr., 
M.D.,  and  on  sinus  thrombosis  of  otitic  origin,  and  suppurative 
disease  of  the  labyrinth,  by  John  D.  Richards,  M.D.,  both  of  New- 
York  City;  pyogenic  diseases  of  the  brain  of  otitic  origin,  by  Henry 
Ottridge  Reik,  M.D.,  of  Baltimore;  surgical  diseases  and  wounds  of 
the  pharynx,  by  Charles  H.  Knight,  ]\I.D.;  surgical  diseases  and 
wounds  of  the  larynx  and  trachea,  by  James  E.  Newcomb,  M.D., 
and  on  larvngectomy,  by  Frank  Hartley,  M.D.,  all  of  New  York 
City. 

Dr.  Archibald  has  given  us,  in  his  monograph  on  the  surgery  of  the 
head,  an  article  encyclopedic  in  character  and  well  illustrated  by 
statistics  from  the  Royal  Victoria  Hospital,  including  autopsy  and 
operative  investigations  of  much  value.  He  gives  an  excellent  his- 
torical and  critical  account  of  the  mechanism  of  skull  fractures; 
and  traces  our  knowledge  of  the  pathogenesis  of  compression  of 
the  brain  up  to  Cushing's  work,  through  the  previous  observations 
of  von  Bergmann,  von  Schulten,  and  Leonard  Hill.  He  lays  stress 
on  the  value  of  blood  pressure  in  diagnosis  and  prognosis  in  cases 
of  compression,  and  on  the  fact  that  the  "vagus  pulse"  is  no 
indication  of  the  degree  of  compression  present,  merely  testifying  to 
its  existence;  he  insists  on  the  value  of  the  depth  and  rhythm  of 
the  respirations  as  an  aid  in  diagnosis  of  the  degree  of  compression; 
and  on  the  fact  that  though  failure  of  the  respiratory  centre  usually 
precedes  failure  of  heart  action,  yet  that  the  former  is  always  due 
to  anemia  of  the  vasomotor  centre.  The  subject  of  concussion 
of  the  brain  remains  in  a  much  more  obscure  state  than  that 
in  which  compression  has  been  put  by  modern  investigation,  the 
main  symptoms  being  unconsciousness,  with  a  moderate  or  rapid 
pulse,  slow  and  later  normal  respiration,  and  low  blood  pressure. 
Archibald  holds  that  the  immediate  unconsciousness  is  due  to  anemia 
of  the  brain,  and  that  prolonged  unconsciousness  is  caused  by  a  pro- 
longed anemia  due  to  the  marked  depression  of  the  vasomotor  tone, 
and  to  capillary  thromboses  and  cerebral  (intracortical)  oedema;  he 
contends  that  these  symptoms  cannot  be  due  to  direct  injury  of  the 
ganglionar  cells,  since  in  such  case  the  symptoms  would  be  perma- 
nent; he  concludes,  finally,  that  the  lesions  commonly  classed  as  those 
of  contusion  are,  if  present  in  cases  of  concussion,  mere  by-products, 
not  causes  themselves  of  the  symptoms  of  concussion,  because  the\ 
are  present  also  when  no  symptoms  of  concussion  exist.  Shoukl 
the  symptoms  of  compression  appear  after  those  of  concussion  sub- 
side, he  urges  decompressive  craniectomy  even  in  the  absence  of  all 
focal  signs.  This  is  a  matter  about  which  surgeons  are  not  agreed; 
and  no  doubt  more  harm  than  good  would  be  done  were  the  average 
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.^iirp'oii  (ii  ;i«l«»|)(  (Iccoiiipn'ssioii  as  a  roiiliiic  (i<-a(iii»iii.  We  say  (lie 
avera^t*  siiri^con,  not  doiihtiiii:;  liis  men*  opcrafivc  skill,  l)iil  (nicslioii- 
inj;  his  ahilily  or  williiii^iit'ss  to  stiuly  his  cases  of  licail  in  jury  so 
carefully  as  to  eiiahle  him  to  reaeh  a  rational  eonelnsion  as  to  whieh 
patients  he  mi*^ht  reasonably  hope  to  save  by  operation;  and  we 
think  Archibald  does  well  to  insist  on  the  propriety  of  the  surtjeon 
himself  exhaustively  exaniinin<f  and  attentively  observing  for  pro- 
longed intervals  patients  who  are  too  often  left  to  the  entire  care 
of  an  interne  or  a  nurse,  because  thought  on  superficial  examination 
to  be  hopeless  cases.  Were  surgeons  to  investigate  the  mortality  of 
their  unoperated  as  well  as  of  their  operative  cases  of  severe  head 
injury,  they  would  be  surj^rised  at  the  mortality,  and  would  be  more 
ready  in  the  future  to  study  in  person  even  apparently  doomed  cases 
with  a  view  to  their  operative  relief.  These  remarks  apply  as  well  to 
fractures  as  to  compression  without  fracture,  and  to  meningeal 
hemorrhages  due  to  trauma. 

Archibald  considers  intradural  much  more  frequent  than  extra- 
dural hemorrhages,  the  former  including  subdural  or  extrapial 
hemorrhages.  In  discussing  the  subject  of  pulsating  exophthalmos 
no  notice  is  taken  of  the  work  of  de  Schweinitz  and  HoUoway  (1907), 
in  which  they  came  to  the  conclusion  that  ligation  of  the  orbital 
veins  is  the  best  treatment.  Archibald  still  recommends  ligation  of 
the  internal  carotid.  He  concludes  his  article  with  an  excellent 
account  of  brain  tumors,  and  the  technique  of  cerebral  operations. 

Frazicr's  contribution  to  the  surgery  of  the  cranial  nerves  covers 
the  subject  in  a  satisfactory  manner,  but  the  illustrations  of  excision 
of  the  Gasserian  ganglion  are  rather  disappointing,  making  the 
ganglion  appear  altogether  too  easy  of  access  and  too  near  the  surface. 
He  gives  the  mortality  of  the  modern  operation  as  only  3.7  per  cent. 
It  is  a  pity  that  no  bibliography  accompanies  the  text;  most  of  the 
articles  are  so  supplemented. 

Stone  recommends  that  operation  for  harelip  be  done  between  the 
age  of  six  weeks  and  three  months,  and  that  for  clef-t  palate  between 
six  and  ten  or  fifteen  months. 

The  inclusion  in  a  modern  system  of  surgery  of  articles  on  the 
so-called  specialties  (eye,  ear,  etc.)  is  often  adversely  criticised,  but 
we  think  the  editors  are  quite  justified  in  not  excluding  these  subjects. 
This  system  of  surgery  doul)tless  reaches  many  who  have  neither 
modern  text-books  on  these  specialties  nor  specialists  at  hand  to 
whom  they  can  refer  their  patients  on  short  notice;  and  the  authors 
of  these  sections,  with  few  exceptions,  have  been  careful  to  confine 
themselves  to  such  affections  as  any  general  surgeon  may  be  called 
upon  to  treat.  The  longest  article,  that  by  Harlan,  on  the  eye,  is 
quite  an  encyclopedia  in  itself,  and,  in  addition  to  epitomizing  the 
literature  of  the  subject,  is  enriched  both  pictorially  and  textually 
from  the  author's  own  ample  experience.  Lewis  warns  the  surgeon 
in  undertaking  a  "mastoid  operation"  always  to  be  prepared  to  open 
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the  lateral  sinus,  to  excise  the  jugular  vein,  or  to  open  the  skull  and 
explore  for  cerebral  or  cerebellar  abscess.  That  this  is  good  advice 
is  not  to  be  heedlessly  denied;  but  it  is  quite  apparent  to  the  general 
surgeon  that  the  otologist  sometimes  pushes  his  operative  inter- 
vention too  far  in  the  case  of  patients  acutely  ill;  and  that  better 
ultimate  results  will  be  obtained  if  at  the  first  operation  the  mastoid 
cells  and  antrum  are  merely  drained,  and  if  the  complete  operation 
be  postponed  until  more  strength  is  gained.  A.  P.  C.  A. 


Arteriosclerosis:  Etiology,  Pathology,  Diagnosis,  Progno- 
sis, Prophylaxis,  and  Treatment.  By  Louis  M.  Warfield, 
A.B.,  M.D.,  Instructor  in  Medicine  in  the  Washington  University 
Medical  Department,  St.  Louis,  Mo.  With  an  introduction  by 
W.  S.  Thayer,  M.D.,  Professor  of  Clinical  Medicine  in  the 
Johns  Hopkins  University,  Baltimore.  Pp.  165;  8  illustrations. 
St.  Louis,  Mo. :  C.  V.  Mosby  Medical  Book  Company,  1908. 

Monograph  writing  has  been  sadly  neglected  by  the  American 
physicians,  yet  books  dealing  with  a  single  subject  may  be  of  the 
utmost  value.  An  essential  requisite,  however,  is  that  the  book 
should  be  authoritative.  This  does  not  necessarily  mean  that  a 
name  distinguished  in  medical  literature  should  be  upon  the  title 
page,  but  that  the  writer  display  a  mastery  of  his  subject,  not 
merely  the  result  of  reading,  but  also  of  personal  familiarity. 

The  present  volume  does  not  meet  this  requirement.  It  is  largely 
a  compilation,  and  yet  only  occasionally  is  the  source  mentioned. 
The  arrangement  is  not  good.  The  author  does  not  seem  to  have 
understood  clearly  in  some  places  just  what  part  of  the  subject  he  is 
discussing.  Thus,  in  the  chapter  on  etiology,  his  paragraph  on  the 
congenital  form  is  a  mere  statement  of  its  existence.  The  symptoms 
and  physical  signs  are  sadly  jumbled,  and  in  different  parts  of  the 
chapters  devoted  to  them,  indeed,  in  different  parts  of  the  book, 
there  is  much  repetition.  It  is  true  that  the  symptoms  and  signs 
of  arteriosclerosis  are  at  best  somewhat  indefinite,  but  this  renders 
more  necessary  a  clear  presentation  of  the  facilities  and  limitations 
of  our  present  methods  of  diagnosis.  An  unfortunate  feature  is  a 
tendency  to  make  a  statement,  and  then  to  retract  or  qualify  it 
somewhat  farther  along,  leaving  the  reader  in  a  confused  state. 
The  treatment  of  hypertension  throughout  the  book  illustrates  this 
defect. 

In  the  section  on  prophylaxis,  there  are  a  good  many  familiar 
platitudes:  (page  120)  "The  struggle  for  existence  is  keen,"  etc.; 
(page  121)  "We  live  rapidly,  burning  the  candle  at  both  ends,"  etc. 
The  author  lays  great  stress  upon  the  importance  of  early  diagnosis 
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,111(1  is  an  fiitluisiastic  utlvucate  of  ^^)lf  in  thv  treatment  of  the  early 
■«tage  of  the  (Jiseiuse.  He  takes  a  rational  view  of  some  of  the  smaller 
\iees,  such  as  tobacco  and  alcohol,  hut  believes  strongly  in  the 
deleterious  effects  of  butcher's  meat,  and  seems  to  prefer  a  low  pro- 
ti'id  diet.  Amon<,'  the  drugs,  he  speaks  with  aj)j)roval  of  two,  the 
iodides  and  nitrites.  To  these  he  ailds  morphine  to  meet  certain 
icvere  indications  and  an  occasional  stinuilant  for  heart  failure. 
In  the  final  chapter,  entitled  "Practical  Suggestions,"  there  is  con- 
siderable preaching.  "It  is  a  wise  maxim  never  to  drive  a  horse  too 
far.  Apply  this  to  a  human  being,  and  the  rule  holds  equally  well," 
and  nuicli  more  of  the  same  sort.  The  book  could  have  been  com- 
pressed into  less  than  liio  pages,  and  yet  all  the  information  it  con- 
tains be  well  presented.  It  could  have  been  expanded  to  a  great 
many  more  pages  with  advantage  by  a  more  thorough  treatment  of 
its  subject.  The  introduction  by  Dr.  Thayer  is  an  interesting  piece 
of  writing.  J.  S. 


Parcimony  IX  XuTRiTiox  By  Sir  James  Crichtox-Browne, 
M.D.,  LL.D.,  F.R.S.,  Lord  Chancellor's  Visitor  in  Lunacy, 
London.  Pp.  IIL  London  and  New  York:  Funk  &  Wagnalls 
Company,  1909. 

To  an  American  accustomed  to  the  orthography  taught  in  his 
native  schools,  the  first  word  as  spelled  by  Sir  James  in  the  title  of 
his  book  appears  rather  startling;  to  an  American  taught  to  regard 
Professor  Chittenden's  researches  in  metabolism,  as  he  is  wont  to 
regard  Caesar's  wife,  above  suspicion  and  reproach,  the  contents  of 
Sir  James'  little  monograph  appear  more  startling. 

Parcimony  in  Nutrition  is  a  revised  and  expanded  version  of  the 
author's  presidential  address  to  the  section  of  preventive  medicine  at 
the  meeting  of  the  Royal  Institute  of  Public  Health,  at  Buxton, 
England,  in  July,  1908.  As  the  title  suggests,  the  book  is  more  or 
less  of  a  satirical  invective  against  the  present-day  theory  that  man 
has  for  years  been  eating  in  excess  of  all  natural  requirements,  as 
elaborated  by  Chittenden.  We  hardly  turn  the  second  page  before 
the  inspirer  of  the  address  and  its  present  elaboration  can  be  plainly 
seen  between  the  lines.  But  ere  our  noted  physiologist  is  openly 
assailed,  the  avenue  of  attack  lies  over  the  body  of  an  American 
gentleman,  who  has  "literally  chewed  himself  back  into  health  after 
being  middle  aged,  obese,  dyspeptic,  in  failing  health,  rejected  by  an 
insurance  company,  and  unaided  by  many  medical  men  consulted." 
Sir  James  with  cruel  pen  and  biting  sarcasm  slays  Horace  Fletcher 
in  the  first  chapter,  and  apart  from  sporadic  resurrections  of 
his  victim  devotes  the  remainder  of  his  book  to  the  combat  with 
Chittenden. 
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It  is  impossible  to  review  Pardmony  in  Nutrition  without  a  shade 
of  levity.  Not  that  the  book  is  not  serious,  for  we  beheve  the  author 
is  sincere  in  his  statements,  but  wittingly  or  not,  he  has  infused  an 
informal,  chatty  atmosphere  into  his  work  which  instructs  while  it 
amuses,  informs  us  while  we  smile.  Certain  of  Chittenden's  deduc- 
tions, arrived  at  from  his  painstaking  studies,  are  swept  aside  with  a 
swish  of  the  pen,  and  mere  statements,  unproved  by  research,  are 
offered  in  their  ]>lace.  On  the  other  hand,  statistics  and  argument 
are  presented  which,  it  must  be  confessed,  seem  difficult  to  refute. 
The  author  points  out  that  Chittenden's  contention  that  the  Japanese 
subsist  on  a  low  protein  diet  is  wrong,  and  he  shows  that  when  body 
weiffht  and  bodv  surface  are  considered  there  is  not  much  difference 
between  the  individual  food  supply  of  the  Japanese  and  Voit's 
standard.  The  Greeks  he  shows  later  on  to  have  been  large  eaters 
of  meat,  despite  which  fact  the  group  of  statesmen,  artists,  and  liter- 
ary men,  who  were  born  530  to  430  B.C.,  has  never  been  equalled 
in  any  race. 

Statistics  are  not  lacking:  Chapter  III  is  devoted  to  the  subject 
of  prison  experiences  (collected  from  authorities  not  personal),  which 
show  what  abimdant  rations  are  supplied  the  convicts;  and  it  con- 
cludes with  the  epigram,  "Nothing  is  more  demoralizing  than  chronic 
hunger."  The  author  quotes  a  disciple  of  Fletcher  as  saying  the 
British  navvy  is  of  little  use  after  forty,  and  cjuestions,  pertinently, 
"If  excesses  in  diet  are  this  slow  in  exacting  their  penalties,  may  it 
not  be  that  a  subliminal  diet  may  be  also  tardy  in  manifesting  its 
untoward  efi'ect?  May  not  imperceptible  undermining  be  going  on 
for  a  long  time  before  there  is  any  obvious  collapse?"  He  places  all 
Chittenden's  scientific  discoveries  against  empirical  observation  and 
states  that  "farmers  have  valued  and  cultivated  leguminous  crops, 
the  four-course  rotation  of  turnip,  barley,  clover,  wheat  having 
been  popular  two  thousand  years  ago,  but  it  is  not  twenty  years 
since  Hellriegel  and  Wilfarth  revealed  to  us  that  leguminous  plants 
bear  on  their  roots  nodosities  abounding  in  bacteria  capable  of  fixing 
atmospheric  nitrogen  and  thus  supplying  the  nitrates  essential  to 
grain  crops.  From  the  dawn  of  history  men  have  been  engaged  in 
adapting  domestic  animals  to  their  uses,  by  making  crosses  between 
varieties  with  differentiating  characteristics,  .  .  .  but  it  was 
only  in  1866  that  Mendel  formulated  his  law  of  inheritance  in  hybrid 
varieties." 

There  is  an  abundance  of  similar  arguments  in  the  book,  with  a 
corresponding  lack  of  scientific  experimentation  to  prove  the  author's 
point,  which  is  that  practical  experience  and  physiological  recjuire- 
ments  of  mankind  in  general  more  than  ofltset  all  the  protocols  of 
metabolic  studies.  The  book  is  well  worth  the  perusal  of  those 
desiring  to  be  amused  and  instructed  by  this  opponent  of  parcimony 
in  nutrition.  E.  H.  G. 
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A  Text-rook  of  Surgical  Anatomy.  By  William  Francis 
Camphell,  M.I).,  Professor  of  Anatomy  in  the  Lon^  Island 
College  Hospital.  New  York.  Pp.  ()7o;  319  original  illustrations. 
Phila(lelj)liia  and  T^oiidoii:  W.  1^.  Saunders  Co.,  lOOS. 

Writers  on  surgical  anatomy  tread  on  dangerous  grountl;  their 
path  is  narrow  and  strewn  with  stones;  on  one  side  lies  the  barren 
field  of  systematic  anatomy,  from  which  even  the  stones  have  been 
removed,  and  on  the  other  is  tiie  flowery  mead  of  surgery;  and  the 
temptation  to  step  aside  momentarily,  or  even  to  walk  persistently 
on  one  side  or  other  of  the  path  usually  is  too  strong  to  be  overcome. 
The  hard  task  set  for  himself  by  a  writer  on  a])})lied  anatomy  is  not 
only  to  keep  in  the  j)ath,  but  to  clear  it  of  the  obstructions  which 
jMire  anatomists  have  placed  there,  perhaps  unintentionally,  by 
their  failure  to  explain  the  why  and  the  wherefore  of  the  construction 
of  the  human  body.  The  applied  anatomist  attempts  in  a  very  real 
sense  "to  justify  the  ways  of  God  to  man." 

This  volume  is  divided  into  six  parts,  treating  of  the  head  and 
neck,  the  thorax,  the  upper  extremity,  the  abdomen  and  pelvis, 
the  spine,  and  the  lower  extremity.  In  general,  each  subject  is 
discussed  under  the  headings  of  (a)  surface  anatomy,  (b)  regional 
anatomy  (i'.(/.,  shoulder  arm,  elbow,  forearm,  etc.);  and  under  each 
region  discussed  are  to  be  found  short  paragraphs  on  surgical 
anatomy;  but  Dr.  Campbell  pays  almost  too  much  attention  to  pure 
anatomy,  and  when  he  does  venture  into  the  fields  of  surgery  it  is 
as  one  seemingly  unfamiliar  with  many  of  the  practical  details  of 
which  he  writes.  This  is  evidenced,  for  instance,  by  his  uncon- 
({uerable  habit  of  making  hard  and  fast  rules  of  surgical  procedure 
based  on  theories  unsupported  by  clinical  experience.  Thus,  he 
advises  the  retention  of  a  plaster  cast  for  several  weeks  after  the 
reduction  of  a  congenital  dislocation  of  the  hip;  many  m(mths  is  the 
usual  time.  He  utters  the  edict  that  tu])erculous  disease  of  the 
tarsus  requires  amputation,  and  that  resections  must  be  confined  to 
traumatic  affections;  whereas  it  is  well  known  that  recovery  is 
frequent  after  conservative  operations  for  tuberculosis  of  the  tarsal 
bones.  In  doing  a  tenotomy  of  the  tendo  Achillis,  he  warns  against 
injury  of  the  posterior  tibial  vessels  and  nerve;  we  w'onder  that  he 
does  not  caution  the  student  to  beware  of  the  external  iliac  artery 
in  operating  for  appendicitis!  He  classifies  every  tuberculous 
abscess  of  the  tibia  as  a  "Brodie's  abscess." 

That  the  author  is  not  thoroughly  familiar  with  modern  surgical 
literature  is  shown  by  his  describing  gastro-enterostomy  as  a 
"drainage"  operation,  in  which  the  "vicious  circle"  may  be  pre- 
vented by  making  the  anastomosis  at  the  mo.st  dependent  portion  of 
the  stomach;  and  })y  his  quoting,  as  if  of  recent  utterance,  remarks 
'\n  approval  of  Jonnesco's  operation  for  exophthalmic  goitre. 

In  discussing  the  surgical  anatomy  of  the  extremities,'  Dr.  Camp- 
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bell  has  done  better:  his  accounts  of  dislocations  and  fractures  are 
usually  sufficient,  if  not  illuminating;  some  attention  has  been  paid 
to  the^  lymphatics;  the  descriptions  of  surface  anatomy  and  land- 
marks are  clear;  and  the  illustrations  show  what  is  intended.  Al- 
though all  the  illustrations  are  called  "original"  on  the  title  page,  the 
majority  are  so  only  in  so  far  as  they  have  been  redrawn  from  other 
works.  They  are  all  painfully  diagrammatic;  a  few  are  truly 
original;  and  they  are  the  only  original  things  in  the  entire  volume. 

A.  P.  C.  A. 


GoNORRHCEA  IN  WoMEN.  By  Palmer  Findley,  M.D.,  Professor 
of  Gynecology  in  the  College  of  Medicine  of  the  University  of 
Nebraska.  Pp.  112.  St.  Louis:  C.  V.  Mosby  Medical  Book  and 
Publishing  Co.,  1908. 

This  monograph,  dedicated  to  Neisser,  has  been  prepared  by  the 
author  to  stimulate  professional  interest  in  a  very  important  and 
much  neglected  subject.  He  has  appended  an  extensive  bibliography, 
which  forms  a  very  valuable  feature  of  the  work.  It  seems  remark- 
able that  some  such  book  has  not  appeared  before,  since  the  impor- 
tance of  the  subject  and  the  very  vague  ideas  held  by  the  great  mass 
of  the  profession  with  regard  to  many  of  the  problems  of  sanitation, 
prophylaxis,  and  treatment  have  certainly  demanded  it.  However, 
the  book  has  at  last  appeared,  and  the  fact  of  its  publication  gives  us 
great  satisfaction,  since  there  is  no  subject  in  the  domain  of  present- 
day  medicine  which  needs  more  careful  elucidation.  The  author 
offers  as  an  introduction  a  short  but  sufficiently  complete  historical 
account  of  gonorrhoea,  the  next  two  chapters  being  concerned  with 
its  etiology  and  pathogenesis;  an  interesting  section  upon  the  path- 
ology is  followed  by  a  ten-page  description  of  the  course  of  gonorrheal 
infection,  while  chapters  upon  its  diagnosis,  frequency,  sociological 
bearings,  and  treatment  follow.  The  book  concludes  with  a  three- 
page  account  of  the  systemic  gonorrheal  infection  and  the  bibliog- 
raphy before  mentioned.  In  the  section  devoted  to  treatment  the 
author  has  included  the  conclusions  of  Butler  and  Long,  based  upon 
their  experience  with  the  vaccine  method  of  treatment  in  the  \ailvo- 
vaginitis  in  childhood.  A  considerable  portion  of  this  monograph 
is  composed  of  excerpts  from  the  writings  of  various  authors.  In 
many  instances  they  have  been  quoted  verbatim.  This  occasions 
some  repetition  and  renders  the  book  a  little  less  readable  than 
would  have  been  the  case  had  the  author  incorporated  the  substance 
of  their  work  alone.  While  to  the  specialist  there  is  nothing  new  in 
the  book,  except  possibly  the  vaccine  method  of  treatment,  and  while 
certain  advice  relative  to  intra-uterine  treatment  may  well  be  objected 
to,  there  is,  on  the  other  hand,  a  very  great  deal  which  to  the  general 
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nractitioiicr  will  coiiu'  as  now  tlioii^flit  and  wliicli  will  well  repay  his 
careful  ditfesfion.  We  feel  that  Dr.  Findley  has  done  a  ^ood  work 
in  the  preparation  of  this  book,  and  hope  that  its  circulation  will  he 
widespread.  W.  I{.  N. 


Suggestive  Therapeutics,  Applied  Hypnotism,  Psychic 
Science.  By  Henry  S.  Munro,  M.D.  Second  edition,  pp. 
3G0.     St.  Loiiis,  Mo. :  C.  V.  Mosby,  1908. 

In  his  preface  the  author  states  that  he  not  only  brings  to  the 
consideration  of  the  medical  profession  the  results  of  his  personal 
experience  and  clinical  evidence  as  proof  of  the  value  of  suggestive 
therapeutics  in  the  general  practice  of  medicine,  but  also  a  detailed 
explanation  of  how  to  apply  suggestion  eflBcaciously,  both  with  and 
without  hypnotism  as  a  therapeutic  adjunct.  He  also  states,  with 
a  view  of  forestalling  criticism,  that  his  book  is  not  intended  prin- 
cipally or  even  mainly  for  neurologists  or  psychotherapeutists,  but 
for  the  vast  mass  of  the  profession  to  whom  this  entire  field  is  new. 

To  criticise  this  book  or  even  adequately  to  review  it  is  beyond 
the  ability  of  the  re\iewer,  who  is  merely  a  neurologist.  For  wdiile 
it  is  acknowledged  that  there  is  room  for  an  adequate  presentation 
of  such  a  subject  one's  mature  judgment  is  immediately  put  in 
abeyance,  and  in  spite  of  whatever  self  command  one  has,  it  is 
almost  impossible  to  read  such  a  book  without  becoming  incensed 
at  such  a  preposterous  presentation.  There  are  so  many  books 
which  are  written  now^adays  with  the  presumption  that  the  poor 
medical  man  who  is  asked  to  buy  and  read  the  book  knows  abso- 
lutely nothing.  The  author,  evidently,  is  one  of  those  who  not  only 
thinks  so,  but  actually  proves  it,  for  in  his  text,  the  better  to  empha- 
size to  his  reader  what  he  wants  him  to  infer,  for  he  presumes  that 
the  reader  does  not  use  his  intelligence,  he  uses  heavy  type.  As  an 
example  of  his  method  we  may  quote  a  paragraph  taken  at  random 
on  page  36:  "Tell  him  to  relax.  Sit  dow-n.  Sleep  on.  Doctor, 
suggest  to  your  suVjject  that  when  you  rub  this  medicine  on  his  arm 
three  times  it  will  he  dead  and  have  no  feeling  in  it  as  long  as  he  is 
in  this  room.  Tell  him  that  when  he  is  aw^ake  you  can  thrust  a  pin 
in  the  skin  of  that  arm  while  he  is  looking  at  it,  and  he  will  have 
no  feeling  in  it,  that  his  arm  will  be  perfectly  dead  as  long  as  he  is 
in  this  room." 

It  is  a  matter  of  regret  that  the  cure  of  patients  by  hypnotism, 
the  use  of  which  the  author  takes  as  a  matter  of  course,  as  if  every- 
body employed  it  dozens  of  times  a  day  without  the  slightest  ill 
effects  now  or  hereafter,  in  the  experience  of  most  neurologists,  is 
not  so  easy  as  the  author  seems  to  assume.  The  conclusion  that 
one  arrives  at  after  having  somewhat  painfully  perused  this  book, 
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is  (Iiat  J)r.  Miiiiro,  after  all,  is  the  only  person  who  really  does 
know  anything  at  all  of  suggestive  therapeuties,  applied  hypnotism, 
and  psyehie  scienee.  It  is  a  pity  that  he  did  not  (onsider  the  vex- 
ing question  of  the  difference  between  Christian  Science  and  the  so- 
called  Emanuel  movement,  to  say  nothing  of  thought  healers, 
mechanoneurotherapists,  osteopaths,  and  the  latest  cults  of  soul 
massage.     And  yet  this  book  is  now  in  the  second  edition! 

T.  II.  W. 


The  Muscles  of  the  Eye.  By  Lucien  Howe,  M.A.,  M.D. 
Professor  of  Ophthalmology  in  the  University  of  Buffalo,  New 
York.  Vol.  11,  Pathology  and  Treatment,  pp.  481;  illustrated. 
New  York  and  London:  G.  P.  Putnam's  Sons,  The  Knicker- 
bocker Press,  1908. 

The  second  volume  of  Howe's  exhaustive  work  deals  with  imbal- 
ance of  the  intra-ocular  muscles,  extra-ocular  muscles  (heteropho- 
ria),  strabismus,  paralysis,  and  atypical  movements  (nystagmus, 
etc.),  and  inflammations  and  injuries  of  the  muscles  themselves. 
The  concluding  portion  is  devoted  to  operations.  An  extensive 
bibliography  is  added,  and  pictures  and  short  biographical  sum- 
maries of  one-half  dozen  eminent  ophthalmologists  are  appended. 

The  book  is  not  easy  reading,  but  this  is  not  the  fault  of  the 
writer;  but  because  a  degree  of  preliminary  l-uiowledge  such  as  not 
every  oculist  possesses  is  necessary.  Careful  study  of  the  first 
volume  will  supply  such  deficit  to  a  certain  extent,  but  the  questions 
considered  in  this  volume  are  more  difficult,  involving  as  they  do  the 
same  problems  of  anatomy  and  physiology  plus  the  action  of  disease 
and  anomaly,  much  of  which  is  novel  and  miknown. 

Haphazard  and  rule  of  thumb  methods  find  no  favor  with  Dr. 
Howe,  and  he  is  entirely  correct  in  the  statement  that  for  a  proper 
recognition  and  appreciation  of  the  importance  of  the  subject  of 
heterophoria,  thorough  anatomical  and  physiological  knowledge 
obtained  from  actual  dissections  and  experiment,  the  proper  appli- 
ances, an  open  mind,  with  time  and  patience,  are  prerequisites. 

In  view  of  the  exaggerations  that  have  been  exploited  in  some 
quarters  regarding  this  matter  we  note  with  pleasure  the  sanity  of 
Howe's  views.  He  is  not  in  favor  of  actively  treating  every  form  of 
muscular  deviation  which  can  be  recognized,  and  he  admits  the 
limitation  of  all  the  means  at  our  command  for  correcting  some  of 
them.  The  oculist  is  also  admonished  not  to  be  oblivious  to  the 
effect  of  general  conditions  upon  the  muscles  of  the  eye  as  w^ell  as  the 
reverse. 

These  two  volumes  will  no  doubt  find  a  place  upon  the  shelves 
of  every  physician  who  engages  in  this  kind  of  special  work.    There 
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is  room  for  ilillVri'iu-cs  of  opinion,  hut  tiit'  views  expressed  in  tiic  work 
should  1)0  carefully  pondered  hy  all  who  attempt  to  treat  the  anoma- 
lies of  the  ocular  muscles.  It  is  nuicli  better  to  pass  these  hy  entirely 
than  to  attemj)t  their  correction  in  a  hit  or  miss  fashion  without 
adequate  knowle<l<^e  of  all  the  factors  of  the  proMem.        T.  H.  S. 


Handbook  for  Attendants  on  the  Insane.  By  the  Medico- 
Psychological  Association,  Fifth  edition;  pp.  390;  19  illus- 
trations.   Chicago:  W.  T.  Keener  &  Co.,  1907. 

The  English  ^Medico-Psychological  Association  has  filled  a  dis- 
tinct need  by  taking  into  its  own  hands  the  publication  of  a  hand- 
book for  the  use  of  attendants  on  the  insane.  This  is  the  fifth  revised 
edition.  It  was  not  until  the  second  edition  that  the  association  took 
direct  charge,  intrusting  it  to  a  committee  of  eleven  members.  The 
scope  of  the  book  has  been  enlarged  in  each  edition,  since  the 
training  already  given  in  different  institutions  has  created  a  demand 
for  some  advanced  teaching  which  this  book  attempts  to  fill.  Its 
contents  are  well  arranged  and  include  the  ordinary  instruction  in 
anatomy  and  physiology  of  general  and  nervous  diseases  and  care  of 
the  sick.  It  is  needless  to  review  a  small  book  of  this  kind  any  more 
than  to  say  that  it  is  well  done  and  highly  to  be  commended. 

T.  H.  W. 


Action  de  la  Contraction  Uterine  sur  l'CEuf  Humain,  Phe- 
xomenes  Passifs  de  la  Grossesse  et  du  Travail.  By  Dr. 
Paul  Bouquet,  Medicin  de  la  Matemite  de  Brest,  Directeur  du 
Cours  Departmental  d'Accouchement.    Paris:  G.  Steinheil,  1908. 

This  monograph  covers  a  subject  of  considerable  theoretical  and 
practical  interest  to  obstetricians.  It  is  written  in  a  discursive  style, 
and  its  practical  conclusions  are  not  such  as  to  add  greatly  to  our 
therapeutic  resources.  It  should,  however,  find  place  in  obstetric 
libraries,  and  may  be  consulted  to  advantage  by  those  studying  and 
writing  uj)on  obstetrics. 

Bouquet's  idea  has  been  to  study  by  references  in  literature 
the  results  of  uterine  pressure  upon  the  human  oviun  in  its  various 
stages  of  development.  He  endeavors  to  ascertain  the  efi'ect  of  the 
pressure  upon  the  lower  pole  of  the  ovum,  and  considers  the  results 
of  such  pressure  in  a  low  insertion  of  the  placenta  and  in  placenta 
prsevia.  He  further  considers  the  results  of  painless  and  painfid 
uterine  contractions  upon  the  ovum  at  different  stages  of  its  develop- 
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ineiit  until  hirtli  bof^iiis.  The  ])heiioniena  of  eniyagement  and  dila- 
tation receive  considerable  attention.  The  point  brought  out  nio.st 
strongly  by  the  monograph  is  the  fact  that  before  the  rupture  of  the 
inenil)ranes  the  foetus  and  its  enveloj)es  constitute  a  body  of  little 
elasticity;  uterine  j)ressure  is  then  exerted  without  much  counter- 
pressure  and  becomes  essentially  a  mechanical  phenomenon.  This 
obserA'ation  Bouquet  applies  to  the  various  phenomena  of  dilatation 
and  labor. 

'J'he  practical  deduction  from  his  olxservation  is  to  emphasize  the 
protection  given  to  the  foetus  by  the  membranes  and  amniotic  licjuid, 
and  to  call  renewed  attention  to  the  fact  that  before  the  membranes 
rupture  resistance  of  the  uterine  contents  must  influence  the  blood 
tension  of  the  mother.  The  author  cjuotes  extensively  from  Var- 
nier,  Tarnicr,  Mauriceau,  and  others.  He  offers  no  original  experi- 
ments or  detailed  clinical  observation  of  his  own.  E.  P.  1). 


Manual  of  the  Course  of  Study  at  the  Bancroft  Training 
School  for  INIentally  Subnormal  Children,  Haddonfield, 
N.  J.  x\rranged  bv  Margaret  Bancroft  and  E.  A.  Farring- 
TON,  B.S.,  M.D.  Pp.  120.  Philadelphia:  Ware  Brothers  Com- 
pany, 1909. 

Within  recent  years  much  attention  has  been  paid  to  the  training 
of  subnormal  children,  and  as  a  result  many  institutions  have  been 
created  for  this  purpose.  Of  these,  the  Bancroft  Training  School  is 
one  of  the  best.  The  manual  under  review  has  been  arranged  by 
^Margaret  Bancroft  and  Dr.  E.  A.  Farrington,  and  encompasses  the 
details  of  instruction  used  in  that  school.  There  is  nothing  original 
about  it.  It  is,  however,  well  worked  out  and  shows  careful  prepa- 
ration. T.  H.  W. 
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A  Simple  Procedure  for  the  Recognition  of  Blood  in  the  Urine. — Albaruax 
and  IIeitz-Bovkr  {PrcMc  med.,  1909,  xl,  ;i()l)  j)(>iiit  out  the  need  of  an 
easy  method  for  the  recognition  of  blood  in  the  urine,  in  addition  to  the 
test  for  albumin  and  the  microscopic  examination  of  the  centrifuijalized 
sediment.  To  <;ivc  the  jjropcr  interpretation  to  all^umin  in  tlie  urine  the 
absence  of  blood  must  be  definitely  determined.  The  microsco|)ic 
detection  of  red  blood  corj)Uscles  is  the  best,  but  in  vain  in  case  of  com- 
|)lete  hemolysis.  The  reagent  used  is  an  alkaline  solution  of  phcnol- 
pthalcin,  prepared  by  bcjiling  phenolpthalein,  2  grams;  anhydrous  j)otas- 
sium,  20  grams;  powdered  zinc,  10  grains,  in  distilled  water,  100  grams. 
The  dear,  colorless  filtrate  will  keep  for  months.  One  c.c.  of  this  reagent 
is  shaken  with  2  c.c.  of  the  urine  to  be  tested  and  3  or  4  drops  of  ordinary 
oxygenated  water  is  added.  A  red  fuchsin  color  is  ])ositive,  the  intensity 
de{)ending  upon  the  amount  of  blood  ])resent.  It  is  positive  for  l)l<)od  in 
the  dilution  of  1  to  100,000.  It  is  s])ecific  for  blood  or  hemoglobin,  and 
obtained  as  well  in  alk;dine  as  in  acid  urines.  Albumin,  ])us,  sugar,  bile 
pigments,  chloroform,  or  thymol  do  not  affect  the  test.  Uric  acid,  urates, 
acetone,  indican  have  no  influence,  nor  do  such  drugs  as  the  iodides, 
bromides,  salicylic  acid,  morj)hine,  j)henacetin,  or  urotropin.  In  a 
word,  of  ea.sy  execution,  specific  and  delicate,  this  reaction  is  an  excellent 
clinical  procedure  for  the  recognition  of  blood  in  the  urine. 


Alcoholic  Epilepsy. — Redijcii  {Epilepsia,  1909,  i,  41)  states  tiiat  there 
are  certain  cases  of  alcoholic  epilepsy  in  which  the  al)use  of  s])irits  is  tlie 
only  excitant  in  a  })ers()n  (hs])osed  thereto,  either  through  heredity  or  by 
a  "trauma."    In  other  eases,  the  use  of  alcohol  may  bring  about  epilepsy 
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without  direct,  natural  predisposition,  either  in  the  form  of  true  alcoholic 
epilepsy  (Bratz)  fits  ap|)carino;  under  influence  of  intoxication,  or  in  the 
form  of  genuine,  constitutional  epilepsy,  whereby  fits  also  appear,  irre- 
sjjective  of  spirits  beinw  taken  or  not.  Moreover,  there  are  intermediate 
forms  of  these  t^'j^es.  Redlich  discusses  especially  alcoholic  epilepsy. 
Here  the  epileptic  attack  may  appear  at  the  moment  of  maximal  intoxi- 
cation. Emotion  and  trauma  of  the  head  will  heighten  the  action  of 
alcohol.  In  some  cases  the  fit  occurs  only  during  the  after-intoxication 
period,  twelve  to  twenty-four  hours  after  the  last  dose  of  spirits.  In 
coiuinon  epilepsy  the  attacks  very  frequently  ap))car  at  that  time. 
Delirium  tremens  may  simultaneously  occur  and  either  this  or  epilepsy 
follow  on  an  alcoholic  bout.  These  two  conditions  are  closely  related 
both  in  cause  and  nautre.  It  is  a  question  whether  abstention  from 
alcohol  may  cause  fits  or  not. 

Purpura  Haemorrhagica  and  Hereditary  Syphilis. — Sabbazes  and 
DuPERiE  (Arch.  d.  mal.  d.  coeur,  d.  vaisscau.v,  ct  du  sanrj,  1909,  y,  257) 
report  the  case  of  a  subicteric  infant,  with  fissure  at  the  corners  of  the 
mouth,  who  succumbed  to  oedema  and  hemorrhagic  effusions.  Plight 
hours  after  birth  the  liver,  spleen,  adrenals,  lungs,  and  skin  presented 
multiple  effusions  of  blood,  old  and  new.  They  contained  spirochetes  to 
the  exclusion  of  other  organisms.  The  multiple  hemorrhages  are  due  to 
rupture  of  distended  capillaries  resulting  from  a  mechanical  obstruction 
l)v  the  interstitial  granulomatous  lesions  of  the  organism.  The  injury 
done  by  this  septicemia  of  spirochetes  was  evident  in  other  organs.  The 
thymus  was  sclerotic;  the  kidney  glomeruli,  and  the  ])anceras  showed 
signs  of  irritation;  the  myocardium  and  vasa  vasorum  of  the  great 
vessels  contained  spirochetes.  The  relation  of  hemorrhages  to  heredi- 
tary syphilis  has  been  observed  by  Levaditi  antl  others,  but  Sabrazes  and 
Duperie  feel  that  this  case  ex]:)lains  more  clearly  the  mechanical  origin  of 
the  oedemas  and  hemorrhages.  In  all  these  cases  the  ubicjuitous  pres- 
ence of  the  spirochete  is  remarkable.  If  the  infant  survives,  there  will 
remain  in  the  organs  traces  more  or  less  profound  of  the  multiple  lesions 
— scleroses,  defective  vessels,  collateral  circulations  tending  to  hemor- 
rhages, hypoplasia  of  parenchymas.  The  infinite  variety  reveals  the 
vast  field  of  functional  insufficiencies,  isolated  or  combined,  which  may 
have  as  origin  an  hereditary  syphilis  recognized  or  overlooked.  Rational 
treatment  of  the  parents  and  most  active  and  precocious  therapy  of  the 
newborn  are  the  salvation. 


The  Small  Heart  of  Cirrhosis. — In  three  eases  of  pure  alcoholic  cirrhosis 
of  the  liver,  without  tuberculosis  or  arteriosclerosis,  Carxot  (Progres 
med.,  1909,  v,  61)  has  found  at  autopsy  the  heart  diminished  in  size  and 
Aveighing,  respectively,  125,  150,  and  183  grams  instead  of  the  average 
250  grams.  In  the  last  case  the  wall  of  the  left  ventricle  measured  10.5 
mm.  instead  of  12  mm.,  and  the  circumference  of  the  aorta  57  mm. 
instead  of  about  65  mm.  The  small  size  is  readily  made  out  by  percussion 
intra  vitain.  The  existence  of  renal  or  arterial  disease  is  the  exception; 
when  present,  causing  hypertension  and  cardiac  hA-pertrophv.  The 
small  size  of  the  heart  must  be  in  relation  to  the  hypotension  in  the 
arteries  as  pointed  out  by  Gilbert  and  Garnier.  Both  are  dependent 
upon  the  hepatic  obstruction  which  causes  a  portal  hypertension  and  a 
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diinimitioii  in  tlio  vuliiinc  ut"  Mood  coiirsiiit;  tlir(»ii<,'li  tlir  lR';irt  in  a  unit 
of  time.  Liulwij;,  (Jarnier,  and  Ciill)ert  have  ii<)t<'(i  a  fall  in  the  carotid 
pressure  iinniediatolv  after  ligation  of  the  vena  |)orta.  This  hypotension 
lessens  the  work  of  the  heart,  and  the  diminished  size  is  its  adaj)tation 
to  the  icssc'iu'd  function. 


Oatmeal  in  the  Curative  Treatment  of  Diabetes. — Von  Nookdkn  (Mrdi- 
cal  /'/v.v.v,  l',K)',».  Iww  ii,  1  ICi)  c.\|)lains  the  nictiiod  of  procedure  in  the  oat- 
meal euro,  eniphasi/inij  tlic  necessity  of  certain  definite  rules  and  the  fact 
thatonlya  certain  number  of  patients  are  benefiteti.  In  28  per  cent,  of  4(K) 
cases  he  obtained  e.xcellent  results.  These  were  cases  of  medium  sever- 
ity. The  treatment  does  not  cure  the  diabetes,  but  considerably  dimin- 
ishes its  dangers.  It  is  of  the  greatest  importance  that  from  time  to  time 
the  patients  should  assimilate  large  quantities  of  carbohydrates.  Thereby 
the  danger  of  acid  ])oisoning  is  averted.  For  this  reason  the  treatment 
should  be  repeated  four  or  five  times  a  year.  It  requires  only  a  week,  as 
a  rule,  three  oatmeal  days,  and  two  vegetable  days.  Experimental 
glycosuria  was  produced  in  dogs  by  injecting  adrenalin.  If  a  small 
amount  of  extract  of  oats  were  added,  no  glycosuria  resulted.  As  there  is 
no  doubt  that  adrenalin  diminishes  the  internal  secretion  of  the  pan- 
creatic gland,  the  probability  arises  that  the  oat  extract  has  the  opposite 
effect,  i.  e.,  that  the  extract  is  a  stimulus  for  the  pancreatic  secretion. 
After  extirpation  of  the  pancreas  in  animals,  the  oatmeal  treatment  has  a 
very  bad  effect,  and  the  oat  extract  does  not  diminish  the  glycosuria. 
This  also  seems  to  prove  that  the  oat  extract  only  acts  by  influencing  the 
internal  pancreatic  secretion  in  a  direct  and  specific  manner.  Therefore, 
von  Noorden  presumes  that  the  astonishing  effect  of  the  oatmeal  treat- 
ment is  due  to  the  circumstance  that  with  the  oats  is  introduced  into  the 
body  small  amounts  of  a  sul:»stance  which  acts  as  a  stimulant  upon  the 
internal  secretion  of  the  pancreatic  gland. 


A  Note  on  the  Absorption  of  Fat. — Whitehead  (Amer.  Jour.  Phys., 
1909,  xxiv,  294)  undertook  to  determine  if  emulsified  fat  was  absorbed 
as  such  by  the  intestinal  mucosa.  The  work  of  Kastle  and  Loevenhart, 
demonstrating  the  universal  presence  of  lipase  in  the  tissues  and  its 
reversibility  of  action  to  synthesize  as  well  as  split  fat,  has  strengthened 
the  view  that  fat  is  absorbed  in  the  form  of  soluble  soaps.  Decomposed 
in  the  intestine  it  is  built  up  again  in  the  villi.  On  the  other  hand, 
there  are  no  a  priori  reasons  why  fine  emulsions  may  not  be  absorbed, 
and  it  is  w'ell  known  that  the  intestinal  contents  are  such  as  to  favor 
the  formation  of  emulsions.  In  view  of  Loevenhart's  work,  the  finding 
of  fat  droplets  in  the  epithelium  and  lacteals  of  villi  does  not  prove 
that  the  fat  w^as  absorbed  as  such.  Whitehead  fed  a  cat  with  butter 
stained  in  Sudan  III,  killed  the  animal,  and  sectioned  the  small  intestine. 
There  was  an  entire  absence  of  red  globules  of  fat  in  the  villi,  although 
masses  of  red  butter  still  unsplit  were  evident  in  the  lumen  of  the  in- 
testine. Either  the  fat  had  not  been  absorbed  as  such  or  not  at  all. 
But  by  staining  these  same  sections  in  Sudan  III  fat  was  demonstrated 
in  great  abundance  in  the  epithelium  and  lacteals  of  the  villi,  in  the 
form  of  minute  red  glol)ules.  Undoubtedly  the  fat  was  absorbed,  in- 
asmuch as  the  animal  had  been  previously  starved.  And  it  is  evident 
that  it  was  not  absorbed  as  such  but  taken  up  in  water-soluble  forms 
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of  its  c()nstitiu'nt.s.  Pre.sumal)ly,  the  fatty  acids  entered  the  villi  in  the 
form  of  soaps:  for  the  villi  were  stained  a  diffuse  red,  which  was 
r(>adily  decolorized  by  weak  alcohol,  and  it  is  well  known  that  oleic 
acid  stained  with  this  dye  is  decolorized  with  much  greater  difficulty 
than  soaps. 

Two  Cases  of  Gonococcic  Septicemia  Terminating  in  Cure,  and  followed 
by  Typhoid  Fever.  Dikulafoy  {Prr.s.sv  mrd.,  1!)()9,  xl,  35,3)  re])orts  two 
cases  of  oonococcic  septicemia  following  an  acute  specific  urethritis. 
In  the  first  case  tlie  gf)nococcus  was  obtained  from  the  urethra  and  the 
blood  on  two  different  occasions.  Gonococcic  vaccine  was  em])loyed  as 
treatment.  Recovery  occurred  after  the  third  injection.  The  scar  of  a 
mitral  endocarditis  remained.  After  two  days  of  apyrexia  there  followed 
a  short  attack  of  typhoid  fever  witli  positive  blood  culture  and  serum 
reactions.  The  second  case  ran  a  similar  course  with  blood  cultures 
positive  for  the  gonococcus  and  B.  ty|)hosus  in  their  respective  attacks. 
Dieulafoy  remarks  upon  the  infrequency  of  cure  of  gonococcic  septi- 
cemia, and  comments  upon  the  possibilities  of  the  j^athogenesis  of  the 
typhoid  infection.  Ruling  out  the  possibilities  of  the  gonococcic  vac- 
cine being  contaminated  by  typhoid  l)acilli,  of  "house"  infection  in  the 
wards,  and  the  tyj)hoid  bacillus  being  associated  with  the  gonococcus 
in  the  first  febrile  attacks,  he  considers  it  most  likely  that  these  patients 
bore  the  bacillus  in  a  latent  state,  possibly  in  the  biliary  passages;  and 
that  the  gonococcal  septicemia  resulted  in  a  condition  favorable  for 
their  explosion. 


Viscosity  of  the  Blood  and  Iodine. — Boveri  {Pres.se  med.,  190S,  Ixiii, 
54G)  studied  the  effect  of  iodine  upon  the  viscosity  of  the  blood  in  twelve 
patients  with  arteriosclerosis  and  hypertension.  He  gave  them  sajodin, 
iodipin,  and  iodogelatin  in  the  ordinary  doses,  and  measured  the  vis- 
cosity of  the  blood  and  serum  at  intervals  of  ten,  twenty,  thirty,  and 
forty  hours.  A  very- definite  diminution  in  the  viscosity  of  the  blood 
followed  in  eight  of  the  cases.  The  serum  did  not  show  the  same 
changes  as  the  blood  in  toto.  It  remained  stationary.  The  arterial 
tension  fell  during  tlie  treatment,  as  much  as  65  mm.  of  mercury  (by 
the  Riva-Rocci  apparatus)  in  some  instances.  The  same  results  were 
olitained  in  rabbits  by  the  administration  of  the  iodide  of  sodium  and 
j)otassium.  The  viscosity  of  the  blood  was  found  to  be  increased  or 
diminished  constantly  with  the  increase  and  decrease  in  number  of 
red  blood  corpuscles.  In  a  general  way  there  seems  to  exist  a  parallelism 
between  arteriosclerosis,  viscosity  of  the  blood,  and  response  to  treat- 
ment. The  greater  viscosity  is  found  in  the  more  advanced  arterioscle- 
rosis; whereas  iodine  accomplishes  a  diminution  in  viscosity  in  inverse 
proportion  to  the  severity  of  the  disease. 


The  Compensatory  Role  of  Accidental  Subcutaneous  Emphysema  in 
Two  Cases  of  Pneumothorax  with  Valvular  Opening. — Pekrix  {Arch, 
f/eit.  de  med.,  1909,  iii,  193)  calls  attention  to  the  fact  that  subcutaneous 
emj)hysema  following  the  puncture  of  a  pneumothorax  is  considered  a 
serious  complication,  especially  when  the  latter  is  of  the  valvular  type. 
The  emphysema  may  become  generalized  and  require  jileurotomy, 
or  a  cellulitis  may  be  set  up  by  extension  from  the  septic  pleuris}'. 
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Fortunately,  it  is  not  always  ol'  siuli  had  prognosis,  and  tlu-  autlior  reports 
his  two  cases  as  evidenee  of  this  fact.  In  both  eases  the  subcutaneous 
enipliyseina  was  |)rodu(ed  accidentally  by  thoracentesis.  The  |)unctnrc 
wound  acted  as  a  \eritable  safety-valve,  conipensatin<;  for  the  continual 
accumulation  of  air  in  the  pleural  cavity  by  evacuatinjf  it  into  the  celhilar 
tissues  where  it  was  absorbed.  Cure  resulted  s|)ontancously.  How- 
ever, Perrin  emphasizes  the  severity  of  this  complication  in  the  majority 
of  eases.  The  likelihood  of  the  accident  is  much  less  if  a  very  fine, 
sharj>  needle  is  used  for  puncture,  so  that  th(>  o|)enin^  of  the  puncture 
may  be  easily  obliterated.  These  jxiticnts  should  be  watched  very 
carefully  in  order  to  interfere  if  suffocation  should  be  imminent  or  if 
the  em|)hysenia  aj)pears  to  sj)read  very  rai)idly.  It  might  be  advisal)le 
to  leave  in  place  a  needle  with  valves  as  devised  by  Boinet,  which  would 
allow  the  escaj)e  of  air  but  no  inflow.  IVrrin  suggests  this  instrument 
as  useful  in  the  systematic  treatment  of  pneumothorax  of  the  valvular 
type. 


Fixation  Abscess  in  the  Grave  Accidents  of  Sattimism.— Carles  (Bull, 
(jen.  dc  titer.,  I'.IOl),  February  Sj  advances  for  trial  an  interesting  medi- 
cation for  the  more  grave  accidents  due  to  the  accumulation  of  lead 
in  the  organism.  By  producing  a  fixation  abscess  through  the  subcu- 
taneous injection  of  turj>entine,  he  hoped  to  withdraw  from  the  body 
sufficient  lead  to  make  a  difference  in  the  symptoms  of  saturnine  intoxi- 
cation. He  carried  this  out  in  dogs  poisoned  with  red  lead,  and  from 
the  pus  in  every  instance  obtained  more  lead  than  in  equal  amounts 
of  the  blcjod,  brain,  and  liver  This  was  equally  successful  in  a  dog 
poisoned  over  a  period  of  two  months.  The  clinical  ap]:)lication  was 
made  in  only  two  cases,  one  of  bronchitis,  and  one  of  lead  colic.  Again, 
lead  was  extracted  from  the  pus  of  the  abscess.  However,  the  quantity 
was  small  and  the  clinical  results  not  sure.  His  explanation  is  a 
])hagocytosis  of  the  visceral  lead  by  the  leukocytes  and  its  transporta- 
tion to  the  fixation  abscess. 

Carnot  {Prorjres  vied.,  1909,  xii,  159)  points  out  that  these  results 
are  confirmatory  of  his  own,  published  in  1894,  when  he  contended  that 
metallic  salts  in  circulation  are  localized  in  the  region  of  inflamed  organs 
and  that  it  suffices  to  ])roduce  a  traumatism  or  local  suppuration  in 
order  to  fix  the  lead  salts  absorbed.  This  elective  fixation  of  circulating 
poisons  in  the  region  of  inflammatory  lesions  is  comparable  to  that  of 
microorganisms.  It  permits  the  explication  of  an  attack  of  gout  in  the 
region  of  an  injured  joint  by  the  elective  fixation  of  uric  acid.  It 
ex})lains  certain  localizations  of  medicines  in  the  course  of  local  inflam- 
mations, as  salicylates  in  rheumatic  foci  and  mercury  and  iodides  in 
syphilitic  lesions.  Carnot  agrees  with  Carles  that  the  method  may  have 
therapeutic  usefulness  in  a  ca.se  in  which  it  is  urmMit  to  disintoxicate  the 


organism. 


Pathological  Diagnosis  of  Mitral  Valve  Lesions. — Schabert  (Denifich. 
Arc/i.f.  kiln.  Med.,  19(J9,  xcvi,  1  l(i)  has  studied  all  hearts  for  the  last  two 
years  by  the  "closure  test"  (Schliesspn^be).  The  wall  of  the  auricle  is 
slit  down  to  the  auriculoventricular  opening,  exposing  the  mitral  valves. 
An  opening  is  then  made  in  the  apex  of  the  left  ventricle  and  a  stream  of 
water  is  directed  into  the  ventricle,  while  the  valves  arc  dircctiv  observed. 
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III  this  way  one  can,  as  a  rule,  readily  differentiate  between  normal, 
insufficient,  and  stenotic  valves.  Weighintr  the  ventricles  separately, 
according  to  the  method  of  Miiller  is  also  of  (jreat  aid,  and  in  combined 
mitral  lesions  the  weii^hts  of  the  ventricles  and  the  closure  test  allow  of 
closer  analysis  than  has  iieretofore  been  possible.  The  closure  test  has 
revealed  a  surprisinfT  number  of  cases  of  pure  mitral  stenosis.  Schabert 
concludes :  (1)  The  closure  test  is  satisfactory  in  the  great  majority  of  cases 
examined,  and  permits  of  far  more  certain  decision  as  to  the  presence  of 
stenosis  or  insufficiency  than  the  usual  inspection  of  the  valves.  (2)  The 
results  of  the  closure  test  should  be  controlled  by  weighing  the  ventricles 
separately.  (3)  Cases  of  pure  stenosis  are  only  recognizable  by  the 
closure  test.  (4)  In  pure  mitral  insufficiency  an  h}^oertrophy  of  the  left 
ventricle  is  always  present. 

Myeloid  Chloroma. — Jacobaeus  {Deutsch.  Arch.  f.  klin.  Med.,  1909, 
xcvi,  7)  reports  two  new  cases  of  myeloid  chloroma  or  chloroleukemia, 
as  Naegeli  calls  the  disease.  This  lirings  the  total  number  of  myeloid 
chloromas  to  ten  since  Turk's  original  case  in  1903.  In  both  of  Jacob- 
baeus'  cases  myelocytes  and  myeloblasts  were  conspicuous  in  the  blood 
picture.  The  diagnosis  was  made  antemortem  in  the  first  case  by  the 
greenish  skin  metastases,  in  the  second  by  blood  examination;  5  c.c.  of 
blood  was  treated  with  citrate  and  centrifugalized.  The  resulting  layer 
of  leukocytes  had  a  faint  greenish  tint.  Controls  from  six  normal 
individuals  and  chronic  myeloid  leukemias,  which  were  examined  simi- 
larly, showed  no  trace  of  green  in  the  leukocyte  layer.  Thus,  for  the  first 
time,  examination  of  the  blood  alone  has  led  to  the  correct  diagnosis  of 
chloroma,  as  the  postmortem  finding  subsequently  proved. 
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The  Bone  Fragility  and  Ebumation  of  Rachitis.— Blanchaed  (Amer. 
Jour.  Orthop.  Sun/.,  1909,  vi,  GIG)  says  that  normal  bone  ossifies  slowly. 
Normal  unossified  bone  bends  under  the  pressure  of  the  osteoclast- 
Rachitic  bone  may  remain  friable  indefinitely,  but  with  favoring 
conditions  eburnates  suddenly.  Eburnated  bone  breaks  hard,  and  is 
not  amenable  to  any  pressure  of  iron  braces  or  a  plaster  of  Paris.  Very 
mild  bow-leg  that  is  not  at  all  or  only  slightly  rachitic  may  be  auto- 
corrected.  Rachitic  bow-leg,  knock-knee,  and  anterior  bent  tibia  are 
never  autocorrecting  and  frequently  grow  worse  in  bed.     Badly  deform- 
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ill;,',  nic-hitk"  kiiock-kiicc  and  l)()\v-lo|;  are  ofcasionally  seen  in  children 
that  have  never  walked.  Ivachitic  bow-le^  j)re<li.sj)().se.s  to  rachitic 
C"0.\a  vara.  Uachitic  knock-knee  predisposes  to  rachitic  co.xa  val^a. 
Knock-knee  is  distrihnted  distortion  of  all  the  lon^f  hones  of  the  le^s, 
having  its  usual  inception  in  an  inhend  of  the  uj)|)er  tibial  shaft.  How- 
ie^ is  a  distributetl  distortion  of  all  the  lon^'  Ixjnes  of  the  le^,  having  its 
usual  inception  in  an  outbcnd  of  the  femoral  shaft,  though,  as  the  de- 
formity progresses,  the  secondarv  outbend  of  the  tibia  frequently  becomes 
the  most  pronounced.  The  skiagraphic  observations  of  a  large  number 
of  cases  woukl  seem  to  prove  cpiite  conclusively  that  these  deformities 
closely  follow  fixed  lines  of  development.  Jtapid  osteoclasis  is  the 
safest  and  (juickest  means  of  correcting  most  of  the  rachitic  deformities 
of  the  legs.  The  term  rapid  osteoclasis  is  used  because  osteoclasis  that 
is  not  rapid  is  always  a  failure  and  brings  the  osteoclast  into  disrepute. 
These  conclusions  are  drawn  from  nearly  1000  cases  of  knock-knees, 
how-legs,  and  anterior  bent  tibiae  corrected  by  rapid  osteoclasis  with 
the  (rrattan  osteoclast. 


A  New  Method  of  Treating  Hydrocele,^ — Makcozzi  (.1?;??.  d.  vial.  org. 
(jeti.-uriu.,  1909,  i,  739)  says  that  the  tunica  vaginalis  is  important  for  the 
function  of  the  testicle.  A  certain  number  of  hydroceles,  especially 
those  of  recent  origin,  show  only  slight  distention  and  thickening  of  the 
tunic,  and  for  this  reason  have  a  tendency  to  cure.  In  such  cases  it 
would  be  best  to  try  first  some  non-operative  treatment,  such  as  the 
injection  into  the  sac  of  some  suitjible  medicament,  like  iodine  or  silver 
nitrate.  It  does  not  always  cure,  but  is  frecjuently  followed  by  recur- 
rence. This  is  probably  due  to  the  fact  that  the  effect  of  the  injected 
substance  is  too  fleeting  to  permit  it  to  act  long  enough  upon  the 
chronically  inflamed  serous  sac.  Marcozzi  has  employed  in  10  cases  an 
injection  of  fragmented  magnesium  thread.  This  is  first  washed  in 
ether  and  then  sterilized  in  distilled  water.  After  being  injected  it  is 
easily  absorbed  and  produces  a  durable  stimulation  and  reaction  of  the 
serous  surfaces.  As  the  result  of  his  success  in  the  use  of  this  method, 
he  concludes  that  it  is  more  advantageous  than  all  others.  It  ])roduces 
no  pain  and  permits  the  patient  to  continue  at  his  usual  occupation. 
There  is  no  risk  of  necrosis  of  the  scrotal  tissues,  such  as  has  follow^ed 
the  employment  of  the  tincture  of  iodine. 


Partial  Sequestration  of  a  Transplanted  Piece  of  Bone. — Axhausen 
(Arck.  f.  Idin.  Cliir.,  1909,  Ixxxix,  2.S1)  resected  the  upper  end  of  the 
humerus  and  the  joint  capsule  for  a  secondary  cancer  in  this  situation, 
which  had  followed  an  operation  for  the  removal  of  a  cancer  of  the 
breast,  two  and  one-half  years  before.  There  was  no  recurrence  in  the 
scar  or  in  the  lymph  glands.  After  removal  of  the  upper  end  of  the 
humerus,  the  second,  right  metatarsal  bone  was  extirpated  and  its 
attached  muscles  carefully  removed.  Then  several  incisions  were  mafle 
through  its  periosteum  and  its  proximal  end  w^as  freshened  and  pointed. 
Its  pointed  end  was  then  driven  into  the  medullary  cavity  of  the  upper 
end  of  the  divided  humerus.  The  two  attached  bones  were  then  rej)laced 
so  that  the  cartilaginous  surface  of  the  metatarsal  bone  fitted  into  the 
glenoid  cavity  of  the  scapula.  The  muscles,  which  had  been  detached 
from  the  humerus,  were  sutured  to  the  periosteum  of  the  upper  divided 
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end  of  this  l)()iic  and  the  wound  closed  with  the  introduction  of  a  small 
drain.  Moderate  infection  followed,  but  ulthoufjh  the  transplanted  bone 
was  l)atlied  in  \ms,  it  did  not  beconi(!  entirely  necrotic,  but  was  only  par- 
tially secpiestered.  Jiecurrence  of  the  carcinoma  in  the  humerus  made 
another  resection  necessary,  so  that  a  histological  examination  was  pos- 
sible. This  showed  that  the  original  transplanted  bone  substance  had 
died  completely,  and  that  the  greater  ])art  of  the  periosteum  had  lived 
and  had  given  rise  to  al)un(lant  l)on('  formation.  Some  of  the  medullary 
substanc-e  also  remained,  especially  in  the  region  of  union,  where  there 
was  considerable  callus  formaticm.  The  new  bone  which  had  taken  the 
place  of  the  dead  bone  almost  completely,  came  only  from  the  perios- 
teum and  medullary  substance.  Lacunar  resorption  and  a|)position 
plavcd  an  important  |)art  in  tlie  process.  In  the  ])resence  of  a  moderate 
infection,  although  the  whole  transplanted  bone  l)ecomes  necrotic,  the 
greater  j)art  may  be  retained  and  (miy  a  ])art  be  extruded  as  a  sequestrum, 
that  is,  only  a  partial  sequestra ti(m  of  the  total  necrotic  bone  occurs. 


A  Case  of  Stasis  Cyanosis  following  an  Epileptic  Seizure,  Simulating 
Traumatic  Asphyxia. — Alexander  {Annals  of  Surgery,  1909,  xlix,  762) 
reports  the  case  of  a  young  man  who  fell  to  the  floor  in  an  epileptic 
attack  and  was  taken  to  the  hospital.  At  the  time  of  the  fit  it  was 
observed  that  his  face  was  blue,  that  his  eyes  were  bloodshot,  and  that 
he  remained  unconscious  several  minutes.  On  examination  at  the  hos- 
pital, his  face  and  neck  were  found  to  show  a  diffuse,  bilateral,  blui.sh, 
and  slightly  punctiform  discoloration  of  the  skin,  that  disappeared  but 
slightly,  if  at  all,  on  pressure.  This  discoloration  stopped  with  a  decided 
line  of  demarcation  just  where  the  tight  collar  passed  around  the  neck. 
Below  this  line  the  skin  was  of  a  normal  color.  The  eyes  showed  a 
marked  subconjunctival  ecch^anosis,  more  marked  on  the  left.  The 
chest  and  abdomen  failed  to  show  any  signs  of  recent  injury.  Fourteen 
days  after  the  accident  the  discoloration  had  almost  disappeared. 
Alexander  thinks  that  the  factors  producing  this  condition  are  similar  to 
those  producing  traumatic  asphyxia,  namely,  a  fixed  thorax,  a  closed 
epiglottis,  an  increased  intrathoracic  pressure,  a  lack  of  aeration  of  the 
blood,  and  the  incompetent  and  absent  valves  of  the  jugular,  subclavian, 
and  facial  veins. 


Pancreatic  Surgery. — Rosenbach  {Arch.  f.  klin.  Chir.,  1909,  Ixxxix, 
303)  says  that  in  recent  years  we  have  gained  a  more  exact  clincial  knowl- 
edge of  pancreatitis  and  pancreatic  necrosis,  and,  particularly,  we  have 
learned  to  estimate  more  correctly  their  relation  to  diesases  of  neighbor- 
ing organs,  as  the  gall-bladder  and  stomach.  We  have  also  advanced 
considerably  in  our  knowledge  and  successful  treatment  of  wounds  of 
the  pancreas.  Isolated  subcutaneous  injuries  are  rare.  Up  to  1905  only 
8  uncomplicated  cases  had  been  reported,  and  all  these,  whether  operated 
on  or  not,  died.  Garre,  in  1905,  while  operating  for  what  he  thought  was 
a  ruptured  intestine,  found  a  transverse  tear  of  the  pancreas,  which  he 
sutured  and  which  was  the  first  cure.  Since  then  Heinecke  collected 
10  cases,  8  of  which  were  cured  by  operation,  and  more  recently  8  other 
cases  have  been  rej)orted,  of  which  4  were  saved  by  operation  and  4  died. 
Rosenbach  reports  an  additional  case,  which  recovered  after  operation. 
A  woman,  aged  forty-seven  years,  was  struck  in  the  abdomen  by  the  pole 
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of  a»  wnijun,  and  fell  uiicoiisciou.s.  ( )ii  ivcovcriii;;  <(tii.sti(»ii.sii(\s.s,  she 
C(>iii|>laiiu'(l  of  severe  pain  in  the  alxloinen  especially  in  the  region  of  the 
stoniaeh.  Soon  tliere  was  voniitini;  of  l)ile,  withont  hlcxtd,  and  for  three 
days  there  was  |)assa>i;e  ot"  llatns,  l)Ut  no  feces.  Distention  of  the  alxh)- 
nien  was  marked,  especially  in  the  epi^astrinin.  The  recti  were  rii^id 
and  the  whole  ahdonien  very  tender.  Above  the  niiil)ilicus  was  detected 
a  feeliiiiT  of  resistance  not  well  defined.  The  whole  clinical  picture  sn<f- 
jjested  an  intra-ahdominal  in  jury,  ])rohal)ly  of  the  stoniacli.  On  o|>enini^ 
the  alxloinen  an  eneapsnhited  mass,  ahont  the  size  of  an  apple,  was 
found  below  the  liver  and  above  the  stomach.  After  separating  some 
adhesions  a  brownish  red,  thin  fluid  escaped.  On  raisinfj  the  omentum 
and  transverse  colon  there  was  seen  near  the  spine,  in  the  mesocolon, 
a  mass  of  yellowish  <;ray  necrotic  material.  Many  areas  of  fat  necrosis 
were  seen  in-  the  omentum  and  mesentery.  An  incision  was  made 
throuirh  the  tfastrohe|)atic  omentum,  that  is,  aV)ove  the  stomach,  into 
the  above-mentioned  encapsulated  mass.  A  (|uaiitity  of  brownish 
red  old  blood,  but  no  fresh  l)lood  escaped.  No  tear  in  the  pancreas 
was  detected  by  the  finirer,  and  an  exact  inspection  was  impossible. 
The  wound  was  tamponed  and  drained.  Fre(|uent  examination  of 
the  urine  showed  no  sugar.  From  the  wound  there  was  an  abundant 
discharfje,  which  upon  examination  was  reco<>nized  as  j)ancreatic 
secretion.     It  required  nearly  four  months  for  the  fistula  to  close. 


Traumatic  Asphyxia. — Desi>aim)  (Annals  of  Hurgcry,  1909,  xlix,  751) 
says  that  the  term  traumatic  as|)hyxia  has  been  applied  to  tlie  series  of 
phenomena  following  tlie  suspension  of  the  res})iratory  function  for  a 
more  or  less  j)rolonged  ])eriod  by  forcible  c()m])ression  of  the  thorax  or 
abdomen,  or  both.  These  consist  of  the  usual  symj)toms  of  suffocation, 
associated  with  a  peculiar  bluish  mottling  of  the  skin  of  the  face  and  neck, 
sometimes  extending  to  the  ujiper  part  of  the  thorax,  and  occasionally 
to  one  or  both  arms,  accompanied  by  subconjunctival  hemorrhages,  and 
frcfjuently  bleeding  from  ears,  nose,  and  pharynx.  He  re))orts  the  case 
of  a  man  who  was  com])ressed  by  a  moving  elevator  for  about  five 
minutes.  The  line  of  compression  extended  from  the  left  side  of  the  base 
of  the  neek  to  the  right  lumbar  region.  When  found  his  face  was  said  to 
have  been  almost  black,  eyes  bulging,  mouth  o])en,  and  tongue  j)ro- 
truding,  and  he  was  completely  unconscious.  Examination  later  showed 
both  arms  to  be  apparently  paralyzed.  Over  the  forehead,  face,  and 
neck,  and  extending  to  the  right  shoulder  anteriorly  and  posteriorly, 
were  what  seemed  to  be  small  ecchymotic  spots,  dark  red  in  color,  which 
did  not  disappear  on  ])ressure  and  were  se|)aratcd  by  normal  skin, 
(iradually  the  patient  recovered,  so  that  in  about  three  weeks  after  the 
accident  he  had  so  far  recovered  as  to  be  ])ermitted  to  leave  the  hosj)ital, 
U)  return  to  the  out-patient  department  for  electric-al  treatment.  Six 
weeks  later  he  had  fairly  recovered  the  use  of  the  right  arm,  but  there 
was  still  some  muscular  weakness.  In  this  form  of  sufiocation  not  only 
is  the  air  prevented  from  entering  the  lungs  by  their  inability  to  exj)an(l, 
but  the  contents  of  the  thoracic  vessels  may  be  forced  out  and,  in  the 
case  of  the  veins,  the  current  is  reversed.  The  valves  are  then  overcome 
and  the  blood  is  dammed  ])ack  into  the  capillaries.  If  the  force  acting  is 
sufficiently  great,  it  is  conceivable  that  the  capillary  vessels  would  be 
dilated  to  a  ])oint  wiiere  paresis  would  ensue. 
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The  Technique  of  Implanting  the  Ureter  into  the  Intestine. — Ssimzemsky 
{ZeufmllA.  /.  Cliir.,  11)09,  xxxvi,  706)  says  tluit  experimental  attempts  to 
implant  the  ureter  into  the  large  intestine  have  given  unfavorable  results. 
Mirotworzew  reported  that  the  implantation  on  both  sides  in  dogs  was 
fatal  in  all  his  cases,  and  when  only  one  ureter  was  implanted  more  than 
half  of  the  dogs  died.  Of  28  patients  operated  on  by  Tichow,  9  died; 
and  both  ])atients  operated  on  by  Diakanow  also  died.  Yet  the  indications 
for  operation  are  so  pressing  that  undoubtedly  these  cases  will  continue 
to  be  operated  on  in  the  future.  Therefore,  perfection  of  the  technique 
should  be  sought.  The  usual  causes  of  death  are  ascending  pyelone- 
phritis and  urinary  peritonitis.  Ssimzemsky  offers  the  following  tech- 
nique: The  ureter  is  divided  at  a  convenient  situation  on  the  posterior 
wall  of  the  small  pelvis,  and  without  isolating  it  from  the  surrounding 
tissue,  it  is  taken  up  with  small  flaps  of  the  overlying  peritoneum  and  the 
attaclied  connective  tissue  to  the  extent  of  about  6  or  7  cm.  Then  a 
suitable  forceps  is  introduced  into  the  rectum  and  the  wall  of  the  intes- 
tine at  the  site  of  the  anastomosis  is  made  to  protrude  on  the  points  of 
the  forceps.  A  small  incision  is  made  over  this  prominence,  the  forceps 
is  protruded,  the  divided  end  of  the  ureter  seized  and  draiAH  into  the 
bowel  about  1  to  1.5  cm.  The  flaps  of  peritoneum  covering  the  ureter  are 
then  applied  to  the  serous  surface  of  the  intestine  around  the  seat  of 
anastomosis.  Two  stitches  fix  the  ureter  in  the  small  intestinal  wound 
and  grasp  the  serous  and  muscular  coat  of  the  ureter  and  surrounding 
cellular  tissue  and  the  serous  coat  of  the  ureter.  The  peritoneal  flaps  of 
the  ureter  are  then  sutured  to  the  serous  surface  of  the  intestine.  After 
such  an  anastomosis  on  the  cadaver,  the  kidney  was  isolated,  the  pelvis 
of  the  ureter  opened,  and  water  under  considerable  pressure  forced 
through  the  ureter  into  the  intestine.  After  the  water  had  somewhat 
distended  the  intestine  it  escaped  through  a  tube  introduced  into  the 
rectum.    None  escaped  into  the  abdominal  cavity. 

The  Operative  Treatment  of  Old  Empyema. — Goldmann  (Zentralbl.  f. 
Chir.,  1909,  xxxvi,  785)  calls  attention  to  the  fact  that  the  Schede  opera- 
tion requires  a  free  exposure  of  the  whole  cavity  of  the  empyema,  and 
above  all  the  removal  of  all  bony  covering.  The  Delorme  decortication 
of  the  lung  fails  in  many  cases,  and  in  some  the  removal  of  the  thickened 
pleura  must  be  combined  with  the  classic  Schede  resection,  in  order  to 
obliterate  the  cavity.  He  concludes  that  the  ideal  healing  will  be  pro- 
moted the  more  rapidly:  (1)  The  more  completely  the  overlying  chest 
wall  is  resected  and  the  thickened  pleura  is  extirpated;  (2)  the  more 
thoroughly  are  our  efforts  made  to  cause  the  decorticated  lung  to  expand; 
and  (3)  the  more  c(uickly  we  bring  about  the  permanent  mifolding  of  the 
lung  by  causing  a  prmiary  adhesion  of  the  lung  to  the  overlying  soft 
parts.  He  reports  the  case  of  a  yomig  woman,  who  had  a  pneumonic 
empyema  June  2,  1906.  On  June  28  a  rib  resection  (2  ribs)  was  done. 
The  wound  was  healed  November  9,  but  later  broke  open  again.  April 
11,  1907,  another  resection  was  done  (7  cm.  of  one  rib)  on  account  of  the 
persisting  fistula.  Later  a  Schede  operation  was  performed  and  forced 
expiratory  gymnastics  carried  out,  without  success.  After  determining, 
by  probing,  the  presence  of  a  cavity  about  the  size  of  an  apple,  Gold- 
mann, on  May  6,  1908,  freely  exposed  this  cavity,  removing  the  sixth 
rib.    He  then  removed  the  lining  of  the  chest  wall  and  the  lung  pleura. 
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The  WDiiiid  was  contracted  1)\"  sutures  initil  tlicrc  was  left  only  a  small 
(Irainaije  track.  Au<;iist  10  tli<'  fistula  was  reopened  and  the  lining;  wall 
of  the  now  smaller  cavity  was  a<i;ain  removed.  This  was  re|)eatcd 
November  30,  and  the  linif;  was  now  drawn  out  by  a  forceps  and  fi.xed 
by  sutures  to  the  marj^ins  of  the  cavity.  A  flap  was  made  from  the  over- 
lying skin  and  soft  tissues  with  its  base  toward  the  sj)ine  ant!  drawn  over 
the  presenting  Umg  tissue.  For  a  few  days  there  was  high  fever.  Si.\ 
days  after  the  operation  tliere  was  evacuated  from  the  upper  angle  of 
the  wound  a  large  quantity  of  almost  clear  exudate,  free  of  bacteria. 
Then  the  temperautre  fell  and  the  wound  closed  firmly.  Over  the 
whole  area  of  the  old  cavity,  vesicular  breathing  could  be  heard.  There 
was  a  good  curve  to  the  thorax,  with  no  sinking  in  of  the  skin  and  no 
scoliosis. 


The  Utilization  of  the  Coagulation  Time  of  the  Blood  in  Surgery .^ — Denk 
and  IIkllmanx  {Mitf.  a.  d.  Grcnzcjeb.  d.  Med.  n.  C/tir.,  1909,  xx,  218) 
.say  that  the  Wright  method  of  determining  the  coagulation  time  of  the 
blood,  with  careful  attention  to  sources  of  error,  is  the  most  reliable 
method  of  determining  comparatively  slight  deviations  from  the  normal, 
which  may  be  regarded  as  pathological.  The  practical  application  of 
this  examination  is  of  great  value  to  surgeons  in  detecting  hemophilia, 
even  of  the  mildest  grades.  Operations  on  bleeders  should  be  under- 
taken only  after  prophylactic  treatment  with  calcium  salts  or  serum  injec- 
tions, when  the  effects  of  these  substances  are  to  be  controlled  l)y  the 
determination  ot  the  coagulation  time  of  blood.  Operations  that  are  not 
urgent  should  be  declined  in  severe  cases  of  hemo])hilia,  in  which  the 
clotting  time  is  higher  than  normal  in  spite  of  preliminary  treatment. 
In  the  after-treatment  of  operations,  in  which  the  coagulation  time  is 
normal  or  accelerated,  milk  and  all  other  foods  which  hasten  coagulation 
should  be  avoided.  In  such  cases  citric  acid  should  be  given  in  large 
doses,  on  account  of  the  possible  relationship  between  rapirl  coagulation 
and  emboli  formation.  JNIilk  should  be  replaced  by  foods  lacking  in 
calcium  and,  therefore,  having  no  effect  on  the  time  of  clotting. 


Th3rroid  Gland  and  Vascular  Surgery .^ — Carrell  (Svrg.,  Gynec,  and 
Ohst.,  1909,  viii,  GOG)  says  that  among  the  operations  able  to  modify 
the  functions  of  the  thyroid,  the  ligature  of  the  arteries  alone  has  been 
used  in  clinical  surgery  for  the  treatment  of  exophthalmic  goitre.  Other 
diseases  of  the  thyroid,  especially  the  "formes  frustes"  of  hyperthyroid- 
ism and  hy])othyroidism  may  be  improved  by  surgical  modifications  of 
the  circulation  of  the  gland.  It  is  very  logical  to  suppose  that  we  can 
stimulate  or  diminish  the  activity  of  a  gland  by  increasing  or  dimin- 
ishing its  circulation,  and  perhaps  also  modify  its  pathological  reactions. 
But  it  is  premature  to  think  at  present  of  clinical  ap])lications  along 
these  lines.  The  study  of  the  cjuestion  is  still  at  its  beginning  and  a  great 
many  of  more  precise  experiments  have  still  to  be  done.  The  treatment 
of  hypothyroidism  and  athyroidism  by  the  transj)lantation  of  the  thyroid 
is  more  innnediately  promising  of  practical  results.  The  feasibility  of 
the  oj)eration  has  been  demonstrated.  The  actual  problem  is  to  render 
it  ordinarily  successful.  Success  in  transplantation  depends  on  two 
factors,  biological,  and  surgical.  We  are  still  ignorant  of  the  biological 
factors  of  success  and  failure  in  transplantation  of  tissue  between  animals 
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of  the  same  .sj^ecios.  We  (Jo  know  exactly  what  are  tlie  interaetions  of  the 
organism  and  its  new  orifan.  It  is  certain  tliat,  at  least,  in  some  cases, 
the  ^laiKJ  adapts  itself  to  its  new  owner,  does  not  undero()  any  marked 
histological  chanoes,  and  functionates  normally.  Hut  we  do  not  know 
how  fre(|uent  are  the  cases  in  which  the  new  tissue  and  its  host  will  have 
a  ])ernicious  influence  on  each  other.  The  sur<rical  factors  can  be 
proljahly  controlled.  It  must  be  hoped  that  the  technique  of  the  graft 
Ijy  simple  implantation  will  be  improved.  The  operation  is  very  much 
simj)ler  than  the  trans])lantation  with  anastomoses  of  the  vessels. 
However,  if  it  is  found  that  it  cannot  fre(iuently  be  successful  the  trans- 
])lantation  of  large  ])ieces  of  thyroid  with  union  of  their  vessels  to  the 
vessels  of  the  jxitient  must  be  attempted.  In  this  indirect  maimer 
vascular  surgery  may  im])rove  the  results  of  the  treatment  of  hy])0- 
thvroidism  and  athvroidism. 


THERAPEUTICS. 


UNDER    THE    CHARGE    OF 

SAMUEL  W,  LAMBERT,  M.D., 

PROFESSOR     OF     APPLIED     THERAPEUTICS     IN     THE     COLLEGE     OF     PHYSICIANS     AND    SURGEONS, 
COLUMBIA  UNIVERSITY,  NEW  YORK. 


The  Physical  Treatment  of  Bronchial  Asthma. — Strasser  {Monats.  f.  d. 
physikal.-didt.  Heilmefhod,  1909,  i)  has  made  use  of  hydrotherapeutic 
measures  for  the  treatment  of  asthma  for  sixteen  years.  These  measures 
include  general  douches,  local  douches  applied  to  the  legs,  simple  and 
Scotch  douches  to  the  epigastrium,  etc.  Strasser  has  had  good  results 
from  their  use  even  in  severe  cases  complicated  by  bronchitis.  They  all 
diminish  the  reflex  nervous  irritability,  which  seems  to  play  such  an 
important  role  in  the  etiology  of  asthma.  Von  Striimpell  has  advocated 
the  use  of  electric  light  baths  for  the  treatment  of  asthma,  and  Strasser 
confirms  his  view  regarding  their  beneficial  action.  Von  Striimpell  has 
his  patients  remain  in  bed  for  two  hours  after  the  electric  light  applica- 
tions. Strasser  prefers  the  use  of  some  of  the  milder  hydrotherapeutic 
measures  following  the  electric  light  baths.  He  does  not  think  it  advis- 
able to  allow  the  patients  to  remain  for  two  hours  bathed  in  perspiration. 
In  mild  cases,  Strasser  follows  electric  light  bath  of  ten  minutes'  dura- 
tion with  a  douche  or  light  rubbing  down  and  very  light  exercise. 
In  severer  cases  the  electric  light  baths  are  made  long^er  in  duration  and 
the  hydrotherapeutic  measures  following  are  milder.  The  patients  are 
then  made  to  rest  in  bed  for  one  or  two  hours.  Strasser  regulates  the 
length  of  the  baths  by  the  subjective  condition  of  the  patient.  As  a 
rule,  the  initial  bath  is  not  more  than  six  or  eight  minutes  in  duration, 
and,  subsequently,  never  more  than  fifteen  minutes.  Daily  baths  are 
sometimes  exhausting,  and  if  so,  they  should  be  given  every  other  day, 
or  on  two  days  out  of  each  three.  On  the  intervening  days  the  treatment 
is  intermitted  or  general  mildly  tonic  hydrotherapy  is  given.    \^on  Striim- 


TUERAFEUTIC8  20.J 

|icll  (Iocs  nut  r('('i»iimifinl  tlic  l);itlis  ;il  tlic  lici^Hil  of  llio  iit(;icks,  Ijiit 
Sirassi'i'  lias  roiiml  tlicm  very  uscriil  even  in  Jiciilc  adacks.  Strasscr 
a;;n'i's  with  V.  Striiin|)cll  dial  pfohably  tlic  most  ini|)ortant  action  of  the 
liaths  is  the  (liaphorcsis  induced  by  thcni.  lie  thinks  it  also  may  he  true 
that  the  electric  lit;hts  have  a  specific  action  upon  the  bronchial  mucous 
membrane,  increasing  the  secretion  from  the  <f|ands  and  cpitiiclitnn. 
Hy  virtue  of  these  actions  they  may  aid  in  the  elimination  of  the  toxic 
substances  which  arc  the  incitini;  at^-ents  of  asthma.  Strasscr  also  su^- 
j;ests  that  they  may  have  a  direct  antispasmodic  action  n|)on  the  skin  and 
internal  organs.  The  cM'cct  of  heat  uj)on  various  hysterical  spasmodic 
all'ections  is  well  know  n,  and  Strasser  bases  his  theory  u|)on  this  |)rcniise. 


General  Principles  in  the  Treatment  of  Diseases  of  the  Heart.— B-MiU 
{liril.  Mid.  Jour.,  JUOU,  i,  *.)cS',)j  introduces  his  pa|)cr  by  discusslnij  the 
preventative  treatment  of  cardiac  disease  occurring  as  a  result  of  the 
acute  infections,  particularly  rheumatism,  or  as  a  result  of  the  de<renera- 
tive  lesions  of  the  heart  and  bloodvessels  so  common  in  later  life.  lie 
dej)recates  the  tendency  for  the  indiscriminate  use  of  cardiac  tonics  in 
heart  disease.  He  says  that  many  of  the  cardiac  tonics  cause  an  increase 
of  arterial  pressure  which,  if  loiio-  maintained,  h-ads  to  irreparable  dam- 
aije  to  the  aorta.  He  believes  that  measures  which  lessen  the  work  of 
the  heart  are  of  much  greater  value  than  cardiac  tonics.  When  the 
balance  between  the  two  sides  of  the  heart  is  well  maintained  drufjs  are 
usually  unnecessary.  Among  the  measures  which  lighten  the  work  of  the 
heart  he  mentions  rest,  graduated  exercise,  reduction  of  intake  of  fluids, 
I'cduction  of  amount  of  food,  sweating,  diuresis,  use  of  cathartics,  and 
various  hy(lrothera|)eutic  measures.  With  regard  to  exercise,  Barr  does 
not  prefer  any  routine  system,  but  believes  that  tlie  exercise  must  be 
fitted  to  the  individual.  Exercise  increases  oxidation  and  hastens  the 
elimination  of  waste  ])roducts  that  are  the  main  causes  of  arterial  degen- 
eration. Projjcrly  graduated  exercise  increases  the  tone  of  the  cardiac 
muscle  and  at  the  same  time  increases  the  general  muscular  capacity. 
If  the  blood  ])ressure  is  high,  Barr  prefers  the  use  of  decalcifying  agents 
and  mild  cathartics  over  long  ))eriods  of  time  in  order  to  maintain  the 
pressure  at  a  constant  lower  level.  If  there  is  any  tendency  to  throm- 
bosis or  embolism,  he  believes  tliat  decalcifying  agents,  such  as  ]")hos- 
phoric  and  citric  acids  and  their  soluble  salts,  should  be  used.  In  cases 
in  which  there  are  urgent  symptoms  indicating  cardiac  thrombosis  or 
pulmonary  embolism,  strong  ammonia  shoidd  be  freely  used.  Barr 
gives  a  mixture  of  five  minims  each  of  licpior  ammonite  fortior  and 
sj)iritus  chloroformi  in  a  wineglassful  of  barley  water  every  half-hour  or 
hour  for  this  purjjose.  He  states  that  a  free  hemoptysis  in  a  case  of 
mitral  stenosis  is  often  the  best  form  of  bloodletting  to  relieve  the  dis- 
tended right  heart,  and,  therefore,  it  should  not  be  checked  too  quickly. 
He  condemns  the  use  of  hemostatics  and  advocates  the  use  of  nitro- 
glycerin and  atropine.  In  all  of  the  spasmodic  afiections  associated  with 
a  high  arterial  tension,  such  as  angina  pectoris,  the  best  remedies  are 
nitroglycerin,  mor])liine,  atropine,  amyl  nitrite,  and  the  iodide  prej)a- 
rations.  Barr  says  that,  so  far  as  we  know,  the  ])resence  of  free  calcuim 
ions  in  the  blood  and  tissues  is  neces.sary  for  effective  muscular  con- 
tractions. He  cites  Bell's  work,  who  showed  that  when  a  solution  of 
calcium  chloride  was  injected  into  the  veins  of  a  rabbit,  the  rhythmical 
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contractions  continued  and  their  amplitude  increased  while  their  fre- 
(|uency  diminished.  JJarr  believes  that  a  renewed  supply  of  calcium 
ions  is  indicated  in  febrile  conditions  because  of  the  increase  of  their 
excretion  in  such  conditions.  An  inordinate  supply  of  calcium  ions 
increases  the  viscosity  of  the  blood,  raises  the  blood  pressure,  hastens  the 
formation  of  scar  tissue,  and  leads  to  degenerative  changes  in  the  heart 
and  bloodvessels.  When  the  supply  of  calcium  ions  in  the  blood  is  too 
great,  Barr  states  that  the  cardiac  contractions  tend  to  become  slow 
though  still  effective.  Because  of  the  greater  muscularity  of  the  left 
ventricle,  there  then  occurs  an  asynchronous  action  of  the  right  side  of 
the  heart  with  consecjuent  irregularities  and  intermissions.  Therefore, 
in  such  conditions  as  Stokes-Adams  disease  Barr  advises  an  elimination 
of  the  lime  salts  and  the  use  of  decalcifying  agents. 

Salt-poor  Diet  as  a  Therapeutic  Measure.— Mendel  (Mwich.  mcd. 
IVoch.,  1909,  ix,  4.33,  and  x,  516)  believes  that  the  good  effects  of  many 
of  the  dietetic  methods  for  the  treatment  of  circulatory  disturbances  and 
obesity  are  to  be  ascribed  simply  to  the  low  sodium  chloride  content  of 
the  diets  used.  Thus,  he  explains  the  beneficial  effects  of  the  Karell 
milk  cure  with  its  various  modifications.  Mendel  has  obtained  the  same 
results  by  the  use  of  a  mixed  diet  low  in  sodium  chloride  content.  He 
reviews  some  of  the  recent  experimental  work  and  clinical  observations 
of  the  results  obtained  by  the  use  of  salt-poor  diet  in  various  affections. 
He  mentions  particularly  Finklestein's  results  in  the  treatment  of  eczema 
of  children  by  such  a  diet.  Mendel  says  that  even  normal  amounts  of 
salt  in  the  diet  of  healthy  individuals  cause  a  retention  of  blood  in  the 
body  of  from  1.5  to  3  liters.  An  excessive  intake  of  salt  may  cause  a 
marked  retention  of  water  even  in  the  healthy  individual  with  sound 
kidneys.  However,  in  normal  individuals,  there  is  no  transudation  or 
exudation  of  fluid.  Mendel  cites  various  animal  ex{)eriments  performed 
by  Colinheim  and  Lichtheim,  who  found  that  normal  animals  ^could 
eliminate  large  quantities  of  salt  solution  introduced  intravenously 
without  the  production  of  any  oedema.  If,  however,  they  produced  an 
artificial  inflammation,  a  marked  oedema  always  occurred  in  the  neigh- 
borhood of  the  inflammation.  Consequently,  there  must  be  some 
abnormal  condition  of  blood  or  lymph  vessels  before  oedema  can  be  pro- 
duced. They  were  also  able  to  produce  oedema  in  case  they  prevented  the 
venous  return  by  a  ligature.  Mendel  believes  that  retention  of  salt  with 
consequent  retention  of  water  not  only  alters  the  clinical  picture  of 
inflammation,  but  has  an  injurious  action  on  its  course.  This  effect,  he 
believes,  is  more  striking  in  various  skin  affections  and  in  inflammations 
of  serous  membranes.  He  believes  that  an  excess  of  salt  increases  the 
accumulation  of  fluid  in  pleurisy^  and  in  synovitis.  These  accumula- 
tions of  fluid  compress  the  lymphatics  and  capillaries,  and  thus  prolong 
the  course  of  the  inflammation.  ]\Iendel  describes  some  A'ery  favorable 
results  obtained  by  the  reduction  of  salt  in  the  diet  of  various  affections. 
The  cases  he  treated  in  this  manner  comprise  cases  of  burn,  of  eczema, 
of  ascites  with  cirrhosis  of  liver,  of  pleurisy,  of  gonorrhoea!  epididymitis, 
of  joint  aft'ections,  of  venous  thrombosis,  and  of  arteriosclerosis.  He 
states  that  in  parenchymatous  nephritis,  the  most  notable  results  can  be 
obtained  by  a  salt-poor  diet.  A  salt-poor  diet  relieves  peripheral  resist- 
ance in  heart  affections,  increasing  the  amount  of  urine,  and  thus  reliev- 
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iii^  sUjsi.s.  MiMidcl  says  that  it  is  not  lU'ccssarv  to  rxcliidc  ail  salt,  l)iit  to 
re<luc«'  the  amount  to  from  'M)  to  00  grains  a  (hiy.  He  lias  foinid  that  a 
milk  diet  is  the  simplest  and  easiest  form  of  a  salt-|)oor  diet. 

The  Results  of  Drug  Treatment  in  Five  Hundred  Cases  of  Delirium 
Tremens.  Kanso.n  (Juur.  Amrr.  Mid.  .I.v.svw.,  l!»()!»,  Ivi,  li'i'l)  suiii- 
niarizes  his  eoiielusions  with  the  use  of  drugs  in  the  treatment  of  500 
cases  of  deliriiHii  tremens  as  follows:  (1)  In  ineipient  eases  the  j)atients 
respond  readily  to  treatment  with  chloral,  ergot,  bromides,  and  whiskey, 
the  drugs  being  mentioned  in  the  order  of  their  value.  (2)  Delirious 
patients  are  very  resistant  to  treatment.  In  the  eases  studied  the  admin- 
istration of  the  sedative  drugs  increased  the  mortality.  This  was  most 
evident  when  scopolamin  was  used,  that  drug  increasing  the  mortality 
13  per  cent.  These  unsatisfactory  results  with  the  sedative  drugs  were 
due  to  the  large  doses  used.  It  will  be  shown  that  small  ([uantities,  for 
example,  15  to  30  grains  of  chloral  in  twenty-four  hours,  may  be  given 
w  ith  good  results,  but  that  when  larger  doses  are  given  the  death  rate 
increases  with  the  amount  of  sedative  administered.  (3)  The  only  drug 
which  reduced  the  mortality  was  ergot.  By  its  use  the  death  rate  was 
reduced  21.6  per  cent.  (4)  When  whiskey  was  given  the  mortality  was 
increased  l.S  per  cent.  The  500  cases  which  serve  as  a  basis  for  Hanson's 
article  were  treated  at  the  Cook  County  Hospital,  Chicago,  over  a  j)erio(l 
of  three  years.  They  were  divided  into  two  classes,  incipient  and 
delirious.  The  incipient  cases  were  those  which  showed  only  insomnia, 
restlessness,  and  tremor.  The  fully  developed  cases  were  noisy,  delirious, 
and  had  well-defined  hallucinations.  Of  the  sedative  drugs  the  bromides 
were  most  extensively  used.  A  mixture  of  sodium,  potassium,  and 
ammonium  bromide,  in  doses  of  from  10  to  30  grains  each  every  four 
hours,  was  used  in  198  cases  with  delirium.  This  series  showed  a  mor- 
tality of  45.5  per  cent.  In  103  similar  cases  treated  without  bromides, 
the  mortality  was  40. <S  per  cent.  In  190  incipient  cases  treated  with 
bromides,  only  32.6  per  cent,  of  the  patients  became  delirious;  while  of 
156  similar  cases  not  treated  with  bromides,  52.8  per  cent,  of  the  j)atients 
became  delirious.  Chloral  was  also  extensively  used  and  frequently 
was  given  in  combination  with  the  bromides.  Ranson  believes  that  it  is  of 
no  value  after  active  delirium  has  set  in.  In  fact,  it  seemed  to  increase  the 
mortality  by  2  per  cent.  However,  he  believes  that  chloral  is  of  great 
value  in  the  treatment  of  incipient  cases.  It  reduced  the  percentage  of 
eases  developing  delirium  in  the  hospital  from  48.9  per  cent,  to  20.6  per 
cent.  Ranson  believes  chloral  superior  to  the  bromides  in  the  treatment 
of  incipient  cases  because  of  the  greater  speed  of  its  action.  He  found 
morphine  of  very  little  value,  having  no  effect  at  all  in  delirous  cases  and 
far  inferior  to  small  repeated  doses  of  the  other  sedatives  in  the  incipient 
eases.  Scopolamin  was  given  in  single  doses  oi  y^^  to  g'jj  of  a  grain  to  a 
series  of  incipient  cases.  Like  the  morphine  series,  this  series  of  cases 
seemed  to  show^  that  single  doses  of  sedatives  have  no  controlling  action 
upon  the  incipient  cases.  In  addition,  Ranson  found  that  scopolamin 
was  extremely  dangerous  when  given  to  actively  delirious  cases.  He 
speaks  particularly  of  the  good  effects  of  ergot  in  the  treatment  of  these 
cases.  Ergot  was  given  in  the  form  of  the  fluitl  extract,  in  dram  doses, 
repeated  every  four  hours,  and  often  in  combination  with  whiskey.  In 
those  cases  in  which  ergot  was  used  the  mortality  was  only  30  per  cent.. 
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while  ainoiifi;  those  patients  treated  without  ercjot  it  was  51.6  |)er  eent. 
Ranson  says  that  this  result  is  striking  when  we  consider  that  usually 
the  sedatives  increase  the  mortality.  Ranson  likewise  found  ergot  of 
value  in  the  inci{)ient  cases,  the  percentage  of  pati(>nts  developing 
delirium  being  reduced  23.3  per  cent,  by  its  use.  He  says  that  any 
explanation  of  its  action  would  he  pure  speculation,  but  speaks  of  the 
possibility  that  it  may  decrease  the  cerebral  hyperemia.  Ixanson  also 
believes  that  whiskey  is  of  use  in  the  treatment  of  incipient  cases,  lower- 
ing the  percentage  of  patients  becoming  delirious  by  20.2  j)er  cent.  In 
the  delirious  ])atici)ts,  he  believes  it  is  useless. 

The  Pathogenesis  and  Therapeutics  of  Diarrhoea. — A.  Schmidt  (Med. 
Klin.,  l!)Uy,  xiii,  4.57)  icvicws  briefly  some  of  the  causes  of  diarrh(pa,  aiifl 
mentions  particularly  a  form  with  serous,  foul-smelling  stools.  This 
form,  he  believes,  is  due  to  an  abnormal  secretion  of  an  albuminous  fluid 
which  ])Utrifies  readily.  He  discusses  briefly  the  treatment  of  the  dif- 
ferent forms  of  diarrhd'a,  classifying  the  remedies  into  the  opiates,  the 
astringents,  and  the  intestinal  antiseptics.  The  ojiiates  are  believed  to 
be  beneficial  by  reason  of  their  anti])cristaltic  action,  and  consequently 
they  are  used  in  cases  of  diarrhoea  due  to  increased  peristaltic  action. 
Schmidt  believes  they  should  be  used  only  in  cases  of  chronic  diarrhoea 
when  all  other  measures  fail,  never  for  acute  cases.  He  believes  that 
the  opiates  are  an  example  of  symptomatic  therapy  and  have  no  relation 
to  rational  therapeutics.  The  use  of  the  astringents  rests  upon  a  much 
firmer  etiological  basis,  but  their  application  is  limited  to  certain  forms 
of  diarrha?a,  e.  g.,  those  showing  signs  of  a  subacute  or  chronic  inflam- 
mation of  the  mucous  membrane.  Schmidt  says  that  he  has  made 
many  clinical  observations  and  experiments  in  order  to  determine  the 
most  efficient  intestinal  antiseptic,  and  he  believes  that  hydrogen  dioxide 
is  the  most  efficient  and  least  harmful.  He  found  that  pure  agar-agar 
was  able  to  take  up  from  10  to  12  per  cent,  of  hydrogen  dioxide,  and  that 
it  yielded  it  up  very  slowly  in  the  form  of  nascent  oxygen.  He  used  this 
hydrogen-dioxide-agar  for  the  treatment  of  diarrhoea  with  serous  foul- 
smelling  stools,  with  good  results.  It  had  no  a})i)arent  efltect  upon 
diarrhoeas  originating  in  the  large  intestine  or  those  due  to  intestinal 
tuberculosis.  Schmidt  concludes  by  saying  that  since  the  hydrogen- 
dioxide-agar  is  perfectly  harmless,  it  should  be  more  widely  used,  in 
order  to  determine  its  further  uses  and  limitations. 
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Staphylococcic  Infection  Treated  with  Killed  lacteria. — Soper  (Pedi- 
atrics, xxi,  No.  3)  reports  observations  on  the  a])plication  of  opsonic 
therapy    to    bacterial    infections    in    infancy    and    childhood.      The 
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majority  ot"  Iiis  cases  wcit  riiniiMiilosis  in  cliildrcn,  raii«,riiin;  jn  a^re 
from  two  iiioiitlis  to  seven  years.  In  each  case  tlie  staphylococcus  was 
isolate*!  l)ei"ore  treatment  was  beijiin,  and  no  medicinal  treatment  was 
used.  The  op.sonic  index  was  not  followed.  Twelve  cases  received 
on  an  average  two  inoculations  each;  G  received  three,  and  2  cases  one 
each.  Most  of  the  cases  were  curetl  in  from  one  to  foin-  weeks;  a  few 
were  not  improved.  A  bacterial  emulsion  was  prepared  in  the  follow- 
inij  way:  a  twenty-four-hour  jirowth  of  j)ine  culture  on  |)lain  slant  a<,'ar 
was  washed  with  3  c.c.  of  sterile  normal  .salt  solution  and  placed  in 
a  water  l)ath  at  ()')°  C.  for  one  hoiu\  The  nmnher  of  cocci  per  c.c. 
was  estimated  hy  the  Wrii^lit  method  of  standardization,  or  hy  counting; 
in  a  Thoma-Zeiss  red  Ijjood  c(>nnt<'r,  usinu-  a  solution  of  mctliylcnc 
blue  as  a  stain.  Sterility  of  the  emulsion  was  jiroved  by  inocidatin<j 
with  it  a  tube  of  slant  n^^nr  and  incubating  for  twenty-four  hours  at  37° 
('.  If  no  growth  appeared,  it  was  considered  sterile  enough  j'or  sub- 
cutaneous inoculation.  Using  the  same  amount  of  .salt  solution  and  the 
same  sized  stroke  on  the  agar  produced  fairly  constant  quantities  of 
bacteria  per  c.c;  O.o  to  1  c.c.  usually  gives  a  dosage  of  r)(),()()(),()()() 
to  I ()(),( )()(),(){)().  Local  inflanmiatory  reaction  was  slight  or  al)scnt. 
Comparison  of  stock  vaccines  with  autogenous  sinewed  little  difference 
in  behavior,  autogenous  vaccine  curing  each  of  5  cases,  and  stock  vaccine 
75  per  cent,  of  15  cases.  Usually  a  small  dose,  3(),()()0, ()()(),  was  given 
at  first,  and  later  the  dose  was  increased  uj)  to  10U,0U(),000.  In  some 
of  the  older  children  250,000,000  were  used  at  first  and  increased  to 
5()(),()()0.()()0. 


Teratoma  of  the  Testicle. — Uorrain  (Bull,  et  mem.  de  la  soc.  anat.  de 
I'(iri.s\  ]'.»()!),  Ix.wiv,  05)  rc])orts  the  case  of  a  boy,  aged  fifteen  years, 
whose  left  testicle  had  been  noticed  to  be  enlarged  since  he  was  six 
m(»ritlis  old;  it  grew  slowly  until  his  ninth  year,  at  which  time  he  had 
measles.  Since  then  it  had  grown  more  raj)idly.  At  the  tiuie  of  the 
rej)ort  the  right  testicle  was  of  normal  size,  the  left  twice  as  large.  At 
the  base  of  the  testicle  was  to  be  felt  a  hard  mass,  regular  in  outline, 
not  transparent  and  slightly  tender;  the  epididymis  was  intact.  The 
diagnosis  rested  between  tuberculosis  and  cyst.  After  removal  of  the 
testicle  it  was  noticed  that  the  testicle  and  the  tumor  were  .separated 
from  each  other  by  a  constriction,  the  tiunor  mass,  however,  extending 
into  the  interior  of  the  testicle.  The  mass  contained  sebaceous  material, 
glands,  and  four  teeth,  thus  showing  the  tumor  to  be  a  teratoma. 


Ihe  Distribution  of  Tuberculous  Lesions  in  Infants. — ]\L\ktiia  Woll- 
STEiN  (Archiv.  Int.  Med.,  April,  1909)  has  investigated  the  manner  of 
infection  and  the  localization  of  tuberculous  lesions  in  children,  by 
analyzing  the  autopsies  of  1S5  children  showing  tuberculosis.  These 
children  came  from  unhygienic  tenement  districts  in  New  York  and  were 
all  under  three  years  of  age.  From  this  scries  of  cases  it  apj)ears  that  of 
all  infants  under  one  year  coming  to  autopsy,  12  ])er  cent,  showed 
tuberculous  lesions;  3()  per  cent,  of  those  between  one  and  two  years,  and 
32  j)er  cent,  of  those  over  two  years.  Of  infants  under  three  months 
only  1.8  per  cent,  had  tuberculosis.  In  these  185  cases  ther(>  were  13  in 
which  the  lesions  were  limited  to  the  respiratory  tract,  and  only  1  case 
involving  the  intestines  alone.     The  point  of  entrance  of  the  bacillus 
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was  clearly  13  times  in  the  lungs  and  once  in  the  intestinal  tract.  Four 
additional  cases  were  of  undoubted  intestinal  origin,  40  of  respiratory 
orio-in,  and  one  of  mixed  origin.  In  8  cases  the  mesenteric  lymph  nodes 
were  involved  without  a  lesion  in  the  intestines,  but  with  marked  pul- 
monary involvement.  The  ulcers  in  the  intestines  were  most  frequent 
and  advanced  in  the  lower  ileum.  In  the  kidneys  young  miliary  tuber- 
cles were  found  in  67  cases,  usually  in  both  kindeys.  The  pulmonary 
lesions  varied  from  discrete  miliary  tubercles  to  cheesy  areas  and  cavity 
formation.  The  rigiit  upper  lobe  was  involved  oftener  than  the  other 
lobes.  This  study  of  cases  under  three  years  shows  the  rarity  of 
undoubted  cases  of  intestinal  tuberculosis,  and  that  tuberculosis  of  respi- 
ratory origin  predominated  over  that  due  to  ingestion  of  the  bacillus. 
The  tendency  of  the  tuberculous  process  in  lymph  nodes  in  young 
children  is  toward  progressive  degeneration  rather  than  healing,  as 
caseation  and  suppuration  were  found  to  be  the  rule  in  these  cases. 

Gonorrhoea  in  Little  Girls. — Scheuer  (Wien.  klin.  Woch.,  1909,  No.  18) 
reports  39  cases  of  gonorrhoea  in  little  girls.  In  15  cases  the  urethra  was 
involved.  In  no  case  was  he  able  subsequently  to  determine  any  involve- 
ment of  the  pelvic  peritoneum  or  adnexa.  Treatment  consisted  in  rest 
in  bed  and  sitz  baths.  The  vagina  was  washed  out  three  times  a  day, 
with  0.5  to  2  per  cent,  protargol  solution  or  with  a  0.1  per  cent,  ichthyol 
preparation.  In  treating  the  urethritis  he  employed  thin  protargol 
bougies.  The  course  of  the  disease  was  usually  found  to  be  chronic, 
and  in  many  cases  a  cure  was  not  obtained  until  after  three  months 
of  treatment. 


The  Cutaneous  Test  for  Tuberculosis .^ — Herrman  (Pediatrics,  1909, 
xxi.  No.  3)  discusses  the  preference  for  the  cutaneous  test.  He  states 
that  while  a  positive  reaction  does  not  necessarily  show  the  presence  of 
active  tuberculous  lesions,  this  test  is  simple,  universally  applicable,  and 
free  from  danger.  Autopsy  findings  prove  it  as  trustworthy  as  any  of 
the  tests  recently  employed.  It  is  more  valuable  in  infants  and  children 
than  in  adults,  and  a  positive  reaction  more  significant,  because  there  is 
less  likelihood  of  a  healed  tuberculous  lesion  being  present.  He  notes  the 
objections  to  the  various  tests.  Injections  of  tuberculin  are  painful;  can 
be  used  only  when  there  is  no  fever;  and  the  temperature  must  be  taken 
at  short  intenals.  The  puncture  test  is  painful  and  has  no  advantage 
over  the  cutaneous  test.  The  conjunctival  test  is  not  without  danger, 
and  requires  a  normal  eye  and  conjunctiva.  It  requires  a  specially 
purified  preparation  of  tuberculin,  and  in  infants  the  tuberculin  may  be 
conveyed  to  the  opposite  eye  by  rubbing  of  the  eyes.  Doubtful  reactions 
are  frequent.  Inunctions  of  tuberculin  require  a  special  preparation, 
and  results  are  not  in  anyway  more  reliable.  Advantages  of  the  cutane- 
ous method  are  simplicity,  ease  of  application,  and  freedom  from 
danger;  it  requires  no  special  preparation,  crude  tuberculin  being  used. 
Patients  need  not  be  reexamined  for  twenty-four  or  forty-eight  hours. 
Pain  caused  by  scarification  is  slight.  He  uses  the  following  method. 
The  forearm  is  cleansed  and  two  new  sewing  needles  are  held  together 
and  dipped  into  tuberculin  (undiluted);  a  small  quantity  is  thus  held 
between  the  needles  by  capillary  attraction.  Two  short  scarifications  are 
made  at  right  angles  and  the  tuberculin  adhering  to  the  needles  is  rubbed 
in,  or  the  drop  is  placed  on  the  skin  first,  and  scarification  made  tlu"ough 
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It.  Xcw  iict'dles  are  used  for  e;icli  |)ati('iit,  and  u  sq>arate  applicator  is 
unnecessary.  No  control  scarification  is  usetl.  If  the  reaction  is  douht- 
ful  it  is  of  no  value,  llcrrnian  has  never  seen  a  control  which  could  he 
mistaken  for  a  positive  reaction. 

A  Case  of  External  Masculine  Pseudohermaphrodism ;  Sarcoma  of  the 
Ovary. — liiU)(A  {Bull,  ct  mem.  dc  la  soc.  de  cliir.  de  /'am-,  lUO!),  x.wv, 
-\)\)  reports  the  case  of  a  boy,  aged  seven  years,  looking  like  a  boy  of 
icn.  There  was  very  little  of  feminine  facies  and  characteristics  about 
liini.  He  had  an  abdominal  tumor,  which  had  existed  for  six  months. 
During  his  sixth  year  the  following  surprising  condition  developed:  the 
penis  became  quite  large,  the  voice  deepened;  he  developed  pubic  hair; 
and  his  breasts  became  as  large  as  those  of  a  girl  thirteen  to  fourteen. 
He  had  a  h\-pospadia;  the  left  testicle  was  missing  from  the  scrotum; 
on  the  right  side  a  hernia  was  noted  containing  a  mass  resembling  a 
testicle.  The  abdominal  tumor  resembled  a  uterine  or  ovarian  fibroid, 
but  as  there  was  no  doubt  as  to  the  sex  of  the  patient,  it  was  believed  to 
be  a  fibroid  of  the  mesentery.  The  operation  revealed  a  solid  ovarian 
tumor  with  a  normal  tube  and  an  atrophic  uterus.  A  fibrous  cord 
represented  the  vagina.  The  uterus  and  left  ovary  were  removed;  the 
right  ovary  and  tube  were  conttiined  within  the  hernia,  and  had  no 
uterine  connection,  A  radical  operation  was  performed  for  the  hernia, 
the  ovary  and  tube  having  been  reduced  into  the  abdominal  cavity. 
Pathologically  the  tumor  was  found  to  be  an  endotheliofibromyxo- 
sarcoma  of  the  ovary.  The  penis,  as  stated  above,  was  well  developed; 
it  had  a  normal  glans  and  prepuce,  the  urethral  orifice  being  situated  3 
cm.  back  of  the  glans.  A  cord  passing  along  its  under  surface  caused  an 
incurving  of  the  glans.  The  pubic  hair  was  long  and  very  dark.  The 
scrotum  was  of  normal  appearance,  excepting  that  instead  of  hanging 
below  the  penis,  it  surrounded  it,  the  latter  seemingly  growling  out  of  it, 
as  is  the  case  with  the  clitoris  and  the  labia  majora.  There  was  no  sign 
of  vaginal  orifice.  Four  years  later  the  child  w^as  still  in  excellent  health ; 
there  was  no  sign  of  menstrual  congestion;  the  child  was  of  normal 
stature.  The  pelvis  and  thorax  presented  the  characteristics  of  a  male; 
the  breasts  were  much  less  developed  in  proportion  than  at  the  time  of 
the  operation — in  fact,  they  look  like  those  of  a  boy.  The  external 
genitalia  were  as  before,  and  there  was  no  sign  of  a  recurrence  of  the 
tumor.  He  was  at  the  head  of  his  class,  and  was  able  to  take  part  in  the 
crames  of  bovs  of  his  ajje. 


Adenoids,  Nocturnal  Incontinence,  and  the  Thyroid  Gland. — "Williams 
(Lancet,  1909,  i,  1245)  liad  the  adenoids  of  a  nine-year-old  boy  removed, 
hoping  it  would  cure  him  of  nocturnal  incontinence.  It  made  the  boy 
much  worse,  however,  and  believing  that  the  removal  of  the  adenoids 
<lcprived  the  boy  of  a  necessary  internal  secretion,  he  then  gave  him 
thyroid  extract,  one-half  grain  twice  daih.  The  result  was  instantaneous 
and  complete,  the  boy  no  furtlier  wetting  the  bed.  Tw^enty-four  other 
cases  were  thus  treated,  with  but  one  failure.  He  concludes  that 
adenoid  vegetations  should  no  longer  be  considered  as  a  cause  of 
nocturnal  incontinence;  in  fact,  Williams  believes  that  adenoids  afford 
some  measure  of  protection  against  this  weakness,  and  he  further 
believes  that  if  the  two  co-exist,  it  is  due  to  a  common  cause — insuf- 
ficiency of  the  internal  secretion  of  the  thyroid  gland. 
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Pain   and   Hemorrhage    as    Symptoms   of   Ectopic   Gestation. — Eden 

(Brit.  Med.  Jour.,  Aj)ril  17,  1909)  reports  eiijht  cases  of  ectopic 
•jcstation,  and  calls  attention  to  the  importance  of  pain  and  hemor- 
rhage as  s_vmj)toms.  He  calls  attention  to  the  fact  that  sym})toms 
associated  with  ectoj)ic  gestation  arise  not  directly  from  the  ])resence 
of  the  growincv  ovnin,  bnt  from  secondary  lesions,  traumatic  or  inflam- 
matory. Tliese  are  bleeding  from  tubal  abortion,  or  rupture,  the 
blood  passing  into  the  jjeritoneal  canity,  or  bleeding  into  the  Fal!o})ian 
tube,  causing  acute  distention,  the  abdominal  end  remaining  closed, 
or  slowly  progressive,  or  recurrent  hemorrhage  leading  to  encysted  col- 
lections of  blood,  or  infection  of  the  gravid  tube,  or  some  encysted 
collection  of  blood  leading  to  suppuration.  He  calls  attention  to  the 
importance  in  diagnosis  of  hemorrhage  from  the  uterus,  the  discharge 
being  dark  and  persistent  in  character,  as  a  symptom  of  ectopic  gestation. 
When  free  bleeding  occurs  into  the  jieritoneal  cavity,  the  symj^toms 
are  acute  abdominal  })ain,  fainting,  and  constitutional  signs  of  hemor- 
rhage, and  shock  attended  by  vomiting,  gradually  improving,  usually 
occurs  after  such  hemorrhage,  which  difi'erentiates  these  cases  from 
perforation  of  the  stomach  or  intestine,  in  which  the  poisonous  contents, 
escaping  through  the  point  of  rupture,  cause  the  patient  to  grow  steadily 
worse.  The  intense  abdominal  pain  seen  in  ruptured  ectopic  gestation 
is  caused  not  by  the  bursting  of  the  Fallopian  tube,  but  by  irritation 
of  the  peritoneum  by  extravasatetl  blood.  Recurring  attacks  of  intense 
j)ain  indicate  rcjieated  intraperitoneal  hemorrhage.  Attacks  of  acute 
alxlominal  pain  may  also  follow  tubal  abortion,  and  Eden  reports  a 
typical  case,  in  which,  before  operation,  it  was  thought  that  the  pain 
arose  from  the  bursting  of  a  pyosalpinx  and  the  escape  of  its  pus  into 
the  peritoneal  cavity.  Pain  and  nervous  disturbance  resembling  that 
following  intraperitoneal  hemorrhage  may  occur  when  a  Fallopian 
tube  is  pregnant  without  rupture.  In  a  case  reported  by  Eden,  a  firm, 
elastic  swelling  was  found  in  Douglas'  cul-de-sac,  the  patient  suffering 
from  shock  and  abdominal  ])ain.  Her  pulse,  however,  was  good; 
her  temperature  very  little  disturbed,  and  the  cardinal  signs  of  dangerous 
hemorrhage  were  lacking.  At  operation  an  unruptured  gravid  tube 
was  found  and  readily  removed.  An  encysted  collection  of  blood  or 
hematocele  is  often  found  in  those  cases  in  which  the  patient  has  irregular 
uterine  hemorrhage,  with  ])ain  in  the  abdomen  or  pelvis,  this  phenom- 
enon recurring  at  irregular  intervals  over  a  considerable  period  of  time; 
in  the  writer's  case  a  peritubal  hematocele  surrounding  the  left  tube 
was  present.  In  these  cases  it  is  not  sufficient  to  put  the  patient  at 
absolute  rest  to  ])revent  progressive  hemorrhage  and  the  enlargement 
of  the  hematocele;  oj)eration  only  will  permanently  check  slow  and  in- 
sidious bleeding.     In  some  cases  of  pregnancy  in  a  bicornate  uterus, 
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wluTc  tlic  oNiiiii  loiliif-,  ill  niK'  sido  of  the  womi),  it  develops  to  a  eon- 
suleral)le  extent  and  may  rupture  without  heinorrha>:e.  The  writer 
describes  a  five  uioiiths'  preijjnaney  in  the  left  cornu  of  the  uterus,  where 
rupture  occurred  and  |>artial  extrusion  of  the  fetus  and  retention  of  tlie 
phu-enta.  \'erv  little  free  hlood  was  found  in  tiie  |)eritoneal  cavity. 
Eden  calls  attention  to  the  fact  that  the  syinj)tonis  of  ecto|)ic  jfcstation 
may  l)e  ])erfectly  sinndated  hy  other  conditions.  He  describes  the  case 
of  a  patient  with  disturbed  menstruation,  bleedini;,  discharjie  of  clots, 
pain,  and  recurrences;  a  .soft,  elastic  swelling  was  found  in  Douj^las' 
pouch,  extending  into  the  left  fornix.  The  ca.se  .seemed  typical  of 
ectopic  gestation.  At  operation  the  swelling  turned  out  to  be  a  septic 
ovary,  compo.sed  of  a  corpus  luteum  cyst,  into  which  hemorrhage  had 
occurred.  The  left  tube  was  inflamed  and  containefl  pus;  the  right 
tube  infiamecl  without  su|)|)uration. 

In  a  i)aper  entitled  "Three  Recent  Cases  of  "^I'nbal  Pregnancy," 
Purslow  {Brit.  Med.  Jour.,  April  17,  1!)()9)  emphasizes  the  fact  tiiat 
in  more  than  50  per  cent,  of  cases  amenorrluea  does  not  precede  the 
development  of  ectopic  gestation.  lie  considers  the  cardinal  symp- 
toms of  this  condition  to  be  irregular  and  unusual  vaginal  hemorrhage, 
intermittent  attacks  of  i)ain  in  the  lower  abdomen,  or  the  presence  of  a 
tender  swelling  in  the  i)elvis. 


Adrenalin  in  the  Treatment  of  Osteomalacia. — Englaxder  (Zeniralbl. 
f.  (ijin.,  l'.t()!t.  No.  13)  reports  0  cases  of  osteomalacia  treated  by  the 
injection  of  adrenalin.  Solution  from  1  to  1000  was  employed;  injections 
were  made  daily,  in  the  forenoon  under  strict  antiseptic  precautions, 
in  the  subcutaneous  tissue  of  the  abdominal  wall.  The  temperature 
and  pulse  of  the  patient  and  her  blood  tension  were  observed  and 
recorded  daily.  The  doses  varied  from  0.5  to  1  c.c.  Although  the 
injections  were  somewhat  painful,  no  local  reaction  followed.  Some 
of  the  patients  showed  decided  reaction  in  the  redness  and  injection  of 
the  face,  with  altered  conditions  in  the  ])Ujiil.  ]\Iost  of  the  patients 
received  40  or  more  injections.  Consitlerable  improvement  followed 
this  treatment,  the  symptoms  becoming  less  pronounced,  and  the  patient 
belnir  better  able  to  do  her  work. 


The  Treatment  of  Placenta  Praevia. — Kroxig  {Zeniralbl.  /.  Gjin., 
1909,  Xo.  15)  reports  twenty  cases  of  placenta  praevia  treated  by  combined 
and  internal  version,  and  contrasts  the  results  obtained  by  this  method 
with  those  following  the  treatment  of  placenta  prsevia  l)y  the  use  of  a 
dilating  bag.  The  significant  feature  in  these  cases  is  the  fact  that, 
without  exception,  version  followed  by  bring  down  the  body  of  the  child 
stopped  hemorrhage.  This  control  of  bleeding  pertained  during  labor 
only,  while  the  child  was  in  the  process  of  extraction,  its  body  remaining 
within  the  genital  canal  of  the  mother.  After  the  ex-j^ulsion  of  the  child, 
in  most  cases,  hemorrhage  of  varying  degree  of  severity  occurred, 
('rede's  method  in  many  cases  was  inefficient  in  producing  the  discharge 
of  the  placenta,  and  it  was  necessary  to  empty  the  uterus  by  the  intro- 
fluction  of  the  hand.  The  situation  of  the  j^atient  was  critical  for  an 
hour  or  two  after  the  delivery  of  the  placenta.  This  post[)artum 
bleeding  is  most  severe  in  cases  farthest  advanced  in  pregnancy. 

AVhile  these  cases  naturally  develop  frequently  among  patients  in 
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their  own  homes,  if  the  patient  is  carefully  watched  there  is  always 
some  warning  before  severe  lieniorrhage  begins.  In  34  cases  carefully 
investigated,  there  was  preliminary  hemorrhage  sufficiently  severe  to 
attract  attention  in  all  of  them.  Such  warning  should  lead  to  the 
patient's  transfer  to  a  hospital  as  soon  as  possible.  AVhen  cases  are 
seen  in  the  very  early  stages  of  labor  in  an  aseptic  condition,  and  mother 
and  child  are  in  good  condition,  Cesarean  section  in  a  hospital  will 
nn<loul)ledly  give  the  best  result.  The  prognosis  of  ])lacenta  prsevia  is 
becoming  very  much  better,  the  maternal  mortality  dropping  to  6  per 
cent.,  and  lower  in  cases  promptly  treated. 

Spontaneous  Rupture  of  the  Umbilical  Cord  during  Labor. — Unter- 

KEKGKK  {Zcutralbl.  f.  Gyn.,  1909,  No.  14)  reports  two  cases  of  spon- 
taneous rupture  of  the  umbilical  cord  during  labor.  In  the  first  case 
the  mother  was  a  multipara,  having  a  somewhat  contracted  pelvis. 
Labor  pains  were  especially  strong,  the  child  being  spontaneously 
expelled  in  the  second  jiosition.  The  cord  was  about  the  neck,  and  the 
siioulders  and  body  of  the  child  were  rapidly  forced  out  after  the  birth 
of  the  head.  The  umbilical  cord  ruptured  22  cm.  from  the  child's 
umbilicus,  and  the  ends  of  the  cord  were  immediately  tied.  The 
placenta  was  delivered  spontaneously  a  little  afterward.  There  was 
no  hemorrhage  from  the  uterus  or  from  the  cord.  There  W'as  no  lacera- 
tion. The  child  was  vigorous;  the  placenta  contained  many  earthy 
deposits  and  a  small  infarct.  There  was  no  sign  of  syphilis.  The  cord 
was  47  cm.  long.  The  second  case  was  that  of  a  primipara  with 
slightly  contracted  pelvis,  the  child  being  expelled  spontaneously  with 
strong  labor  pains.  The  cord  was  also  about  the  neck,  and  an  effort 
to  dislodge  it  was  unsuccessful.  The  shoulders  were  born  by  a  strong 
uterine  contraction,  and  the  cord  ruptured  10  cm.  from  the  child's 
umbilicus.  The  amnion  sheath  of  the  cord  tore  first,  then  both  arteries, 
and  finally  the  vein,  the  rupture  of  the  cord  permitting  the  expulsion  of 
the  shoulders.  The  tear  across  the  cord  was  oblique  with  jagged  edges. 
The  ends  were  immediately  tied,  and  hemorrhage  did  not  occur.  The 
cord  was  50  cm.  long,  spiral,  and  with  a  great  quantity  of  Wharton's 

jelly.  

The  Expulsion  of  the  Uterine  Decidua  in  Tubal  Pregnancy. — Buche 
{Zentmlbl.  f.  Gi/n.,  1909,  No.  13)  reports  the  case  of  a  multipara  who 
had  complained  for  four  weeks  of  pain  in  the  back  and  right  lower 
abdomen,  and  had  had  four  attacks  of  sharp  pain  in  this  vicinity.  On 
examination  a  tumor  the  size  of  a  goose-egg  could  be  detected  at  the 
right  side  of  the  uterus.  Douglas'  cul-de-sac  was  filled  by  the  tumor. 
At  operation  tubal  pregnancy  on  the  right  side  was  found,  with  beginning 
hematocele  surrounding  the  tube.  On  separating  the  tube  the  ovum 
was  expelled  into  the  abdominal  cavity  and  removed  practically  entire. 
The  uterine  decidua  was  ex]>elled  in  a  complete  cast  of  the  uterus 
on  the  second  day  after  operation.  The  shape  of  the  sac  was  three- 
cornered,  w^ith  prolongations  which  had  evidently  extended  into  the 
Fallopian  tube.  There  were  three  openings  to  the  sac,  one  to  the  cervix, 
the  others  at  each  tubal  extremity.  The  lateral  portions  of  the  sac 
were  thin  and  anemic,  the  middle  more  red  and  richly  supplied  with 
blood.     Buche  distinguishes  three  different  ways  in  which  the  uterine 
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decidua  is  usually  cxpcllctl:  First,  when  the  portions  of  the  (le(i<lna 
in  the  tubes  separate  with  difliculty,  the  mass  is  apt  to  come  away  entire. 
If  this  not  the  case,  the  tlecidua  may  be  anteverted,  the  portion  from 
the  fundus  beinc  delivered  first;  or  it  may  be  tlelivered  in  situ,  when  the 
fundal  decidua  and  that  in  the  right  uterine  segment  are  loosened  at 
the  same  time. 
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Primary  Carcinoma  of  the  Female  Urethra. — L.  S.  McMurtry  {Trans. 
Amcr.  Surg.  A.fsoc,  19()S)  reports  two  cases  of  primary  carcinoma  of 
the  female  urethra.  He  refers  to  the  paucity  of  literature  on  the 
subject,  and  states  that  Percy's  investigation  of  the  28  cases  collected 
by  Wassermann  shows  that  but  3  of  them  were  undoubtedly  cancer 
developing  primarily  in  the  m-ethra.  But  Percy  tabulated  16  genuine 
cases,  including  his  one,  that  have  been  reported.  The  first  was  by 
Madame  Boivin,  in  1828,  and  the  last  in  1902.  McMurtry  adds  10 
new  ones,  including  his  2,  that  have  since  occurred.  Caruncle  is  so 
similar  to  the  early  stage  of  cancer  of  the  urethra  that  they  are  con- 
founded.    McMurtry  advises  very  early  excision. 

Cyst  of  the  Vagina. — Abadie  and  Range  (Ann.  de  gyn.  ct  d'obst., 
1U09,  xxxvi,  71)  report  two  cases  of  cyst  of  the  vagina,  and  hold  to  the 
opinion  that  such  cysts  are  developed  from  the  Wolffian  ducts.  In  the 
first  case  the  patient  was  thirty-eight  years  of  age,  and  the  cyst,  the 
size  of  a  waliuit,  was  located  in  the  roof  of  the  vagina  on  the  under 
surface  of  the  right  l)road  ligament.  It  was  successfully  removed  by 
one  operation.  Tiie  second  specimen  was  removed  from  a  multipara 
aged  twenty-two  years.  The  tumor  was  in  the  right  vaginal  wall  and 
developed  into  tiie  labium  inajus,  and  had  attained  a  size  about  equal 
to  that  of  the  first  case.  The  microscopic  findings  in  these  two  cases 
furnish  a  basis  for  argument  favorable  to  the  congenital  origin  of  these 
cysts — that  is,  their  origin  from  the  ducts  of  Gaertner. 


Posterior  Sagittal  Incision  of  the  Cervix  Uteri. — L.  Herzl  (Zeit.  f. 
deb.  u.  Gyn.,  1908,  Ixii,  40"))  describes  his  techni(|ue  for  posterior  sagittal 
incision  of  the  cervix  uteri  and  recommends  this  operation  in  cases  of 
stenosis  of  the  cervical  canal  when  the  latter  causes  dysmenorrlui'a  and 
sterility,  and  particidarly  in  acute  antcfiexions  of  the  uterus.  I'he 
operation  is  contra-indicated  in  any  case  in  which  disease  of  the  uterus 
and  surrounding  tissues  exists  which  may  in  itself  serve  as  a  causal  factor 
in  the  production  of  dysmenorrhoea  and  sterility.  This  operation  was 
employed  at  the  Vienna  General  Polyclinic  only  after  all  conservative 
measures  had  been  tried  and  had  failed.     Twenty-seven  cases  were  re- 
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examiiu'd.  Complete  cure  had  been  obtained  in  10,  partial  cure  in  8, 
and  total  failure  in  2.  Herzl  draws  in  addition  to  his  own  on  Lott's 
private  jjractiee,  and  reports  cure  of  sterility  after  this  ojieration  in 
()  out  of  40  cases  operated  upon. 

A  New  Technique  in  Perineorrhaphy. — Charles  ■  Jewett  (Lotuj 
Idand  Med.  Jour.,  August,  1908)  modifies  G.  R.  Ilolden's  perineor- 
rhaphy, emjjloying  it  in  nearly  all  forms  of  incomplete  lacerations  of 
the  jK'rineum.  The  modification  consists  of  a  few  figure-of-eight  inter- 
rupted sutures  placed  in  the  vaginal  wall,  including  the  levator  ani 
on  l)<)th  sides,  and  a  few  passed  deeply  through  the  skin  near  the 
vertical  wound.     Chromicized  catgut  is  used  for  sutures. 


The  Treatment  of  Gonorrhoea  in  the  Female. — Samlels  {New  York 
Med.  Jour.,  ^larcli  I'U,  1909)  says  tiie  ini])()rtant  ])oints  in  the  treatment 
of  gonorrhoea  in  women  are  cleanliness,  intra-urethral  injections,  and 
constant  observation  of  details.  No  active  treatment  during  the  early 
stages  of  the  disease  is  advised.  After  the  acute  stage  has  passed,  daily 
intra-urethral  injections  of  1  per  cent,  solution  of  protargol  are  to  be 
used  and  the  strength  of  the  solution  gradually  increased.  When  the 
gonococci  have  disappeared,  this  remedy  is  sto])])ed  and  a  mild  solution 
of  suljiiiate  of  zinc  substituted.  In  the  chronic  cases  Samuels  advises 
local  api)lications  of  nitrate  of  silver,  20  grains  to  the  ounce.  His 
conclusions  are  that:  (1)  All  cases  with  a  history  of  burning  and  scakl- 
ing  urination  should  be  thoroughly  examined  for  an  existing  urethritis. 
(2)  If  a  urethritis  is  found,  presume  it  is  of  a  gonorrheal  origin  if  no 
foreign  body  is  present.  (3)  Institute  a  thorough  treatment  in  all 
cases,  for  if  a  cure  cannot  be  effected  complications  may  be  prevented. 
(4)  Employ  the  vaginal  douche  only  after  all  traces  of  the  primary 
infection  have  disappeared  and  never  in  the  early  stages. 

Extensive  Lacerations  of  the  Cervix  Uteri,  Involving  the  Parametrium: 
Their  Significance  and  Treatment. — George  Tucker  Harrlsox  (!'//- 
giyiia  Med.  Semi-Monthly,  1909,  xiv,  30)  regards  lacerations  that 
include  the  cervix  uteri  and  parametrium,  extending  in  many  instances 
through  the  peritoneum,  as  of  great  importance,  primarily  from  the 
danger  of  infection  of  deep  extraperitoneal  structures  and  peritoneum, 
and  secondarily  from  the  troublesome  cicatrices  resulting.  In  the  pro- 
duction of  these  extensive  lesions  Harrison  believes  the  Bossi  dilator 
will  in  the  future  play  an  important  role.  In  the  treatment  of  the  severe 
hemorrhage  that  often  attends  such  severe  laceration  Harrison  recom- 
mends the  double  compression  plan  of  P'ritsch,  the  details  of  which  are: 
The  placenta  is,  first  of  all,  removed;  this  is  easily  done,  as  the  inner 
OS  uteri  is  either  wide  or  lacerated.  The  uterus  now  contracts  readily. 
The  physician  then,  with  the  right  hand,  presses  the  anteflexed  uterus 
as  deep  as  possible  into  the  pelvis,  and  in  that  way  all  coagula  are 
forced  out.  The  operator,  standing  on  the  left  side  of  the  bed,  seizes 
the  vulva  with  the  left  hand,  pressing  the  labia  majora  together,  and  forces 
them  above  into  the  angle  of  the  arch  of  the  pubes,  as  if  he  woidd  shove 
the  entire  pelvic  floor  into  the  jielvic  cavity  above.  Now,  with  the  hand 
above  cooperating  with  the  hand  l)elow,  the  parts  are  forcibly  com- 
pressed.    The  lower  arm  is  not  so  readily  paralyzed,  as  its  elbow  rests 
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on  till'  lii'il;  when  the  ii|i|icr  ;ii'iii  is  |>;iral\zr(|,  :iii  ;issi.si;iiit  is  iiislnictrd 
to  prrss  on  tlir  upper  liand  with  his  or  her  two  liaiids  to  lean  on  it,  as 
It  were.  It  matters  not  whether  the  laceration  is  on  the  one  sich*  or  the 
other,  jiressnre  is  nia»h'  directly  <h)wnwar<l.  The  hands  are  held  in  this 
way  for  half  an  hour,  three-(|iiarters,  or  even  lonj^er.  A  haj;  of  sand 
or  shot  may  snhstitiite  the  upper  hand.  Harrison  claims  for  it  the  fol- 
lowinij  advanta<;es:  (I)  The  entire  treatment  is  extra va<;inal;  dan<;er 
of  infection  l)V  the  i^rocedure  is  conse(|iiently  excluded.  (2)  The 
blood  also,  which  would  be  certainly  lost  with  suture  or  tampon,  remains 
in  the  body,  ('.i)  The  liemorrha^'c  is  controlled  in  the  most  rational 
manner  from  the  fact  that  the  bleedinif  sm-faces  are  pressed  to<;ether  so 
(irmly  that  there  is  no  lontfcr  a  space  in  which  bleedino-  could  take 
|»lace.  Provision  is  consef(uently  made  for  adhesion  and  liealin<j  from 
the  fai't  that  the  raw  siu'faces  are  on  and  into  each  other.  (4)  No 
after-treatment  is  necessary;  when  the  hands  are  released,  if  no  l)lcc<iini; 
takes  place,  further  manipulation  is  superfluous. 

The  Best  Fixation  Method  for  the  Treatment  of  Fixed  Retroversion  with 
Flexion. — KuEsTXKii  (Zcntralhl.  f.  (lipi.,  1909,  xxxiii,  41)  states  that 
reexamination  of  the  material  at  his  clinic  by  Hannes  showed  that  the 
.VIexander-Adams  ojieration  gave  most  excellent  results  in  those  cases 
only  in  which  the  uterus  was  found  freely  movable.  The  Alexander- 
Adams  operation  should  not  be  undertaken  when  any  doubt  of  mobility 
of  the  uterus  exists.  Kuestner  recommends  the  combination  of  the 
.Mexander-Adams  operation  with  la])arot()my  when  adhesions  are  present. 
The  former  may  be  done  unilaterally  if  desired.  In  cases  in  which 
careful  examination  fails  to  establish  ])ositively  the  presence  of  adhesions 
a  suprasymjihyseal  transverse  incision  through  the  skin  between  the  two 
(\xternal  inguinal  rings  down  to  the  fascia  is  made.  The  fascia  is  then 
divided  longitudinally  within  the  linea  alba  and  the  peritonemii  oj)ened. 
If  iKj  adhesicjns  are  found  on  exploratory  incision  of  this  kind  one 
is  justified  in  concluding  the  operation  by  the  Alexander-Adams  method. 

Suprapubic  Hysterotomy  as  a  Means  of  Diagnosis  and  Treatment  of  the 
Uterus. — W.  W.  Russell  {Ann.  Gyn.  and  Fed.,  1909,  xxii,  90)  advo- 
lates  suprapubic  hysterotomy  for  the  following  conditions:  (1)  It 
is  of  conspicuous  service  in  cases  of  persistent  uterine  hemorrhage 
which  is  not  controlled  In'  any  form  of  treatment  and  in  which  bimanual 
palpation  of  the  pelvic  organs  has  given  an  absolutely  negative  diagnosis. 
(2)  In  i)oly])oid  change  of  the  mucosa  in  which  frequent  curettage  has 
failed  to  stop'  the  hemorrhage.  (.3)  Small,  submucous  and  ])cdiculated 
myomas  may  be  removed  by  this  operation.  (4)  In  cases  in  which 
I  lie  alxlomen  has  l)een  opened  for  some  other  purpose,  and  no  exj)lana- 
tion  has  been  found.  Kussell  reports  32  successful  cases  in  which 
this  jjrocedurc  has  been  used  by  six  surgeons.  The  technique  consists 
of  bringing  the  uterus  out  of  the  peritoneal  cavity  and,  supported  by 
gauze  ])acked  about  it,  a  longitudinal  incision  into  the  uterus  is  made 
in  the  median  line  on  the  anterior  wall  half  way  down  to  the  cervix, 
as  well  as  through  the  fundus  to  the  posterior  surface.  The  entire 
ut(>rus  is  split  for  a  distance  of  two  or  more  centimeters  down  into  the 
cavity.  In  closing  the  uterine  wall  catgut  or  fine  silk  is  placed  through 
it  about  0.5  cm.  aj>art  and  a  fine  catgut  closes  the  j)eritoi)eum. 
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Lichen  Ruber  Planus  as  a  Family  Affection. -Veiel  (Archiv  f.  Dennat. 
1111(1  Si/ph.,  1*)()0,  xciii,  Heft  3)  has  observed  a  family  of  four  meinhers 
in  whieli  three,  the  father  and  two  ehildren,  suffered  from  typical  lichen 
ruber  j)lanus,  the  father  and  one  daughter  several  times.  Veiel  con- 
cludes from  this  observation  and  a  number  of  similar  ones  in  literature 
that  there  are  without  doubt  families  in  which  a  certain  hereditary 
predisposition  to  hchen  ruber  planus  may  be  demonstrated,  the  term 
"disposition"  being  here  employed  in  its  widest  sense. 

Septicemia   and    Chronic   Pemphigus   Due  to  Bacillus   Pyocyaneus.^ 

Petges  and  Bicheloxne  (Ann.  de  derniaf.  et  de  syphil.,  1908,  No.  7) 
report  a  striking  example  of  chronic  pemphigus  associated  with  septi- 
cemia due  to  infection  by  Bacillus  pyocyaneus,  it  being  the  first  case 
reported,  according  to  the  authors,  in  which  this  organism  has  been 
found  in  the  blood  of  patients  with  this  affection.  The  patient  was  a 
man,  aged  twenty-two  years,  who,  during  a  period  of  nine  montiis, 
suffered  from  a  bullous  eruption  presenting  all  the  features  of  pem- 
phigus which  terminated  fatally  with  symptoms  of  septicemia.  At 
various  times  the  urine  presented  a  bluish-green  hue;  and  from  abscesses 
which  formed  on  the  scalp,  the  thigh,  and  in  the  axilla  blue  pus  was 
evacuated.  Cultiu-es  made  from  the  blood  antemortem  and  postmortem 
revealed  the  presence  of  Bacillus  pyocyaneus.  Petges  and  Bichelonne 
conclude  that  Bacillus  pyocyaneus  may  be  pathogenic  for  man,  pro- 
ducing general  diseases  with  or  without  cvitaneous  lesions,  and  diseases 
of  the  skin  of  apparently  external  origin.  It  may  play  a  role  in  the 
production  of  chronic  bullous  pemphigus  and  pemphigus  vegetans. 
The  case  which  they  reported  they  regard  as  incontestably  caused  by 
pyocyanic  septicemia. 

Biological  Investigations  in  Pemphigus  Vulgaris.- — Bruck  (Archiv  f. 
Dermai.  und  Si/ph.,  1909,  Band  xciii,  Heft  3)  who  has  recently  employed 
biological  methods  m  the  study  of  two  cases  of  pemphigus,  having 
in  mind  the  possibility  of  the  presence  of  antigen  in  the  fluid  of  the 
])emphigus  blebs  together  with  an  antibody  in  the  blood,  tested  this 
fluid  with  blood  serum,  but  the  results  were  completely  negative.  He 
found,  however,  that  the  fluid  from  the  blebs  of  one  of  the  patients 
contained  a  lysin  which  acted  fairly  strongly  with  human  blood. 
Although  the  fluid  was  found  sterile  it  contained  a  strong  streptococcic 
virus.  Inoculation  of  this  sterile  fluid  into  the  skin  of  a  pemphigus 
patient  w'ho  had  been  free  from  lesions  for  fourteen  days,  produced  after  | 
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some  hours  a  liazrlimt-sizctl  hlclt  filled  wiili  a  dear  serous  lliiiil,  and 
in  tlu'  course  of  the  same  and  (he  next  dav  a  moderate  numher  of  hiehs 
appeared  on  various  ])arts  of  the  body,  which  disa|)pcared  entirely  in 
the  next  three  days.  A  repetition  of  tliis  I'xperiment  live  days  later 
was  followed  hy  a  similar  result.  ]?ruck  finds  from  this  study  that 
bacterial  toxins  may  be  tlemonstrated  in  the  fluid  of  the  bulla?  j)resent 
in  pemj)hit;us  patients.  He  su<i;<;ests  the  ])robable  usefulness  of  anti- 
streptococcic s{>rum  in  the  treatment  of  such  cases  a.s  arc  accompanied 
by  streptococcic  infection,  and  thinks  it  init>;ht  be  worth  while  to  attempt 
to  influence  the  thcrmolabile  toxins  deposited  in  the  skin  throu<i;h  hot- 
air  treatment. 


Crude  Coal  Tar  in  the  Treatment  of  Eczema. — Bkocq  (Bull,  dc  la  soc 
Fnnicdisi-  lie  dcniidt.  it  dc  .s-i/j)liil.,  1!)()S,  No.  9)  reports  a  number  of 
patients  with  eczema  who  had  been  successfully  treated  with  crude  coal 
tar,  which  he  re<jards  as  superior  as  a  siccative  and  anti])ruritic  to  all 
other  topical  applications.  lie  employs  this  agent  in  the  followino- 
manner:  The  surface  to  be  treated  is  first  thoroughly  freed  from  crusts 
and  scales  and  then  carefully  washed  with  boiled  water,  and  if  not  too 
sensitive  it  is  afterward  soaped  and  wiped  off  with  ether.  The  tar  is 
then  applied  in  a  thick  layer  and  allowed  to  dry  for  a  considerable  time, 
the  longer  the  better,  the  drying  being  an  important  part  of  the  tech- 
nifpic.  When  it  has  dried  as  long  as  possible,  not  less  than  twenty 
minutes,  several  hours  if  possible,  it  is  powdered  with  talc  and  enveloped 
in  a  soft  cloth.  If  the  skin  is  not  too  much  inflamed  nor  the  oozing 
too  abundant,  it  is  well  not  to  touch  the  dressing  for  two  days.  If  the 
infiannnation  and  oozing  are  marked  it  is  useful  to  dress  the  parts  with 
a  simple  zinc  paste  the  next  day.  After  five  to  six  days  the  application 
of  the  tar  may  be  repeated.  Usually  three  to  five  applications  are  suffi- 
cient for  a  cure.  Exceptionally  it  may  excite  inflammation,  but  Brocq 
finds  that  it  is  better  tolerated  than  almost  any  other  local  remedy. 


The  Diagnostic  and  Specific  Significance  of  the  von  Pirquet  Skin  Reaction. 

— Mkiuowskv  (ArcJiiv  f.  Derm.  u.  SiiphiUs,  190!),  xciv,  Heft  '1  uiid  3) 
finds  that  a  large  percentage  of  those  who  present  none  of  the  clinical 
signs  of  tuberculosis  give  a  positive  cutaneous  reaction  with  undiluted 
A.  T.  A  positive  result  is  also  obtained  when  the  subject  has  had  a 
tuberculosis  and  any  dermatosis;  in  such  cases  the  cutaneous  reaction  is 
to  be  referred  to  the  preceding  tuberculous  infection  and  not  to  the  skin 
affection.  Of  10.5  cases  of  tuberculosis  of  the  skin,  102  gave  a  positive 
cutaneous  reaction  with  undiluted  A.  T.  Of  the  three  which  showed 
no  reaction,  two  had  l)een  given  simultaneously  a  subcutaneous  injection 
of  tuberculin;  and  after  the  resultant  reaction  had  subsided  both  of 
these  gave  a  positive  cutaneous  reaction.  In  only  one  case  of  lu|)us  was 
the  cutaneous  reaction  permanently  negative.  Meirowsky  concludes 
that  almost  all  cases  of  tuberculosis  of  the  skin  give  a  positive  cutaneous 
reaction;  and  lie  believes  that  in  a  patient  with  a  doubtful  dermatosis 
a  negative  result  makes  it  highly  probable  that  the  affection  is  non- 
tuberculous.  He  also  thinks  that  the  fact  that  the  cutaneous  reaction 
runs  parallel  with  the  reaction  of  the  organism  after  injection  of  old 
tuberculin,  ])roves  the  specificity  of  this  reaction. 
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The  Influence  upon  Intestinal  Absorption  of  Exclusion  of  the  Pancreatic 
Juice  from  the  Intestines. — After  disciissino;  tlie  irsults  obtained  by 
various  observers  u|)()n  the  fat  and  nitroo;cn  absorption  by  ligating 
the  pancreatic  duet  in  dogs,  Niemann  (Zt.sritr.f.  e.rp.  Paih.  vnd  Therap., 
1909,  XV,  4()())  describes  two  similar  experiments  which  he  performed. 
Tlie  main  pancreatic  duct  together  with  the  accessory  duct  was  ligated, 
the  dogs  were  allowed  to  recover,  and  later  feeding  experiments  made.  In 
both  cases  it  was  found  that  from  61.5  to  93.9  per  cent,  of  the  nitrogen 
of  the  food  was  absorbed,  and  from  91.2  to  98.7  per  cent,  of  the 
fat.  This  seemed  conclusive  evidence  that  complete  occlusion  of 
the  pancreatic  ducts  is  compatible  with  excellent  resorption  of  fat  and 
proteid  from  the  intestines.  The  effect  on  the  pancreas  of  this  opera- 
tion is,  however,  very  marked.  When  the  dogs  were  killed,  one  or  two 
months  after  operation,  almost  no  normal  pancreatic  tissue  was  to  be 
foimd.  There  occurs  shortly  after  ligation  of  the  ducts  necrosis,  first, 
of  the  central  portion  of  the  gland,  and  later,  of  the  periphery.  As  the 
process  extends  toward  the  periphery  the  necrotic  tissue  is  replaced  by 
connective  tissue. 


Sclerosis  of  the  Gastric  Arteries. — The  study  of  cases  of  arteriosclerosis 
in  wliich  the  arteries  supplying  the  stomach  and  intestines  have  been 
especially  involved  has  led  to  the  recognition  of  a  more  or  less  defi- 
nite symptom  complex  spoken  of  as  "Angina  Abdominis."  Perutz 
and  Cheinisse  have  recently  discussed  this  interesting  question  and 
have  reviewed  the  literature  extensively.  The  cases  may  be  divided 
into  three  groups:  (1)  Those  in  which  there  are  subjective  and  objec- 
tive symptoms,  pain  and  constipation  during  life,  accompanied  at 
autopsy  by  sclerosis  of  the  abdominal  aorta  with  thrombosis  or  stenosis 
of  the  opening  of  the  coeliac  axis  or  mesenteric  arteries;  (2)  cases  in  which 
the  same  symptoms  occur,  with  no  other  alterations  than  extensive 
sclerosis  of  the  main  liranches  or  even  finer  twigs  of  the  gastric  and 
mesenteric  arteries,  and  (8)  those  cases  in  which  the  disease  is  localized 
and  manifests  itself  by  ulceration  of  the  gastro-intestinal  mucous  mem- 
brane or  by  hemorrliages.  Buday  (Ziegler's  Beit.,  1908,  xliv,  327) 
reports  a  case  belonging  to  this  third  group.  A  man,  aged  forty-six 
years,  had  had,  during  the  space  of  three  years,  several  gastric  hemor- 
rhages. The  last  hemorrhage  occurred  five  to  six  days  before  his 
illness,  which  was  due  apparently  to  collapse  consequent  upon  the 
severe  anemia.     At  autopsy  old  blood  was  found  in  the  lower  part  of 
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ilic  iiitoslinal  tnict,  luit  iioiic  was  srcii  citlicr  in  the  (liKttlcmiin  or  stomach. 
A  carfful  examination  of  the  entire  »i;astro-intcslinal  tract  tailed  to  reveal 
anv  |)()int  of  erosion  or  ulceration  from  wliicli  tlie  hleedinj;  nii^lit  have 
arisen.  There  were,  further,  no  ohani;es  in  any  of  the  other  orijans 
which  could  in  any  way  explain  the  jiastric  heniorrhaije.  When,  how- 
ever, the  ijastric  mucosa  was  searched  ajjain  for  ])ossil)le  bleedinij 
points,  it  was  ft)und  that  the  arteries  in  the  wall  of  the  stomach  were 
the  seat  of  an  extreme  >j;rade  of  sclerosis,  and  in  places  <;rouj)s  of  minute 
tortuous  arteries  c«)uld  be  felt  as  hard  knots  beneath  the  mucosa. 
Thouirli  there  was  a  sliijht  tfeneral  sclerosis,  there  was  in  no  orjian, 
available  for  microscopic  study,  a  sclerosis  to  eom])are  with  that  of  the 
istric  ve.ssels.  The  arteries  suj)j)lyin«>;  the  intestines  were  only  moder- 
,ucly  afi'ected.  Microscopic  study  of  the  ijastric  mucosa  confirmed  the 
Hndinjfs  at  autopsy.  The  small  arteries  lying  in  the  submucosa  showed 
extensive  alterations.  There  was  great  degeneration,  sometimes 
calcification,  and  always  thiiming  of  the  media  with  irregular  dilatation 
of  the  vessel  and  thickening  of  the  intima.  The  lumen  of  the  vessels 
was  rarely  narrowed  and  never  occluded.  More  often  there  was  an 
aneurysmal  dilatation.  In  places  these  diff"use  aneurysms  lay  directly 
iteneath  the  mucosa,  and  often  the  mucosa  was  much  thinned  above 
them.  Buday  concludes  that  the  severe  gastric  hemorrhages  in  this 
case  were  due  to  rupture  of  these  sclerotic  vessels.  In  no  place  could 
an  actual  rupture  be  demonstrated,  but  since  the  last  hemorrhage 
occurred  over  two  weeks  before  death,  and  as  there  was  no  fresh  blood 
in  the  stomach,  it  is  fair  to  suppose  that  if  a  rupture  had  taken  place 
it  would  have  healed.  Though  Gallord,  Sachs,  and  Hirschfeld  have 
re|)orte(l  gastric  hemorrhages  from  erosions  of  small  arteries,  very  little 
attention  has  been  called  to  this  origin  of  the  so-called  idiopathic  hemor- 
rhages from  the  stomach,  and  Buday  believes  that  a  careful  study  of 
the  arteries  in  such  instances  will  lead  to  the  finding  of  alterations  such 
as  he  describes. 


Experimental  Heart  Hypertrophy.- — Following  injections  of  adrenalin 
ill  ral)l)its,  liypertro|)liy  of  the  heart  has  been  noted  by  certain  observers, 
but  so  far  the  reason  for  this  hypertro])hy  has  not  been  satisfactorily 
explained.  MiESOViEZ  (Wiener  Jdin.  IVorh.,  1909,  xxii,  79)  has  com- 
pared the  weights  of  the  hearts  of  normal  rabbits  with  the  weights  of 
the  hearts  from  rabbits  which  had  received  repeated  injections  of 
adrenalin.  Since  the  actual  weights  of  the  heart  of  rabbits  varied 
within  wide  limits  it  was  only  ])ossible  to  use  the  relative  weight  of  the 
heart  to  the  body  weight.  This  figure  w^as  fairly  constant.  In  all  the 
rabbits  inoculated  with  adrenalin,  hypertro])hy  of  the  heart  was  found, 
and  the  hy])ertroj)hy  att'ected  almost  exclusively  the  left  ventricle. 
The  importance  of  sclerosis  of  the  sj)lanchnic  arteries  in  the  causation 
of  heart  hypertro|)hy  in  man,  as  pointed  out  by  Romberg  and  Ilasenfeld, 
suggested  that  the  change  in  the  bloodvessels  caused  by  the  adrenalin 
injections  might  account  for  the  cardiac  hypertrophy;  but  on  analysis 
it  was  found  that  in  several  cases  in  which  there  was  well-marked 
hypertrophy  arterial  changes  were  entirely  absent.  It  was  also  found 
that  there  was  no  constant  relationship  between  the  numbers  of  injec- 
tions of  adrenalin  and  the  amount  of  cardiac  hypertrophy;  and  well- 
marked    hypertroj)hy    occurred    after    com[)arativeIy    few    injections. 
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Bearing  upon  this  question  are  the  observations  of  Loeb  and  Fleischer 
{Jour.  Exp.  Med.,  1909,  x)  who  found  that  there  occurs  regularly  in 
ral)hits  after  the  injection  of  adrenalin,  myocarditie  lesions  of  the 
left  ventricle.  These  lesions  can  be  seen  with  the  naked  eye,  occur 
early,  and  appear  to  be  more  constant  and  characteristic  for  the  injections 
of  adrenalin  than  the  arterial  lesions.  They  consist  in  an  hyjjertrophy 
of  the  muscle  fibers  with  increase  in  the  number  of  muscle  nuclei, 
and  indistinctness  of  cross  striae,  increase  in  the  connective  tissue, 
which  occurs  early,  and  degenerative  processes  affecting  the  muscle 
fibers  which  become  especially  marked  at  a  somewhat  later  stage. 
The  authors  call  attention  to  the  analogy  which  exists  between  these 
lesions  and  the  changes  described  in  hypertrophied  hearts  in  man. 

The  Multiplication  of  Diseased  Lymph  Nodes.— Rudolph  Hammer- 
SCHLAG  {Virchoivs  Arch.,  19US,  cxciv,  820)  studied,  principally  by 
means  of  serial  sections,  the  form  and  arrangement  of  packets  or  groups 
of  enlarged  lymph  nodes  from  such  condition  as  tuberculosis,  sarcoma, 
and  carcinoma,  and  points  out  two  methods,  which,  so  far,  seem  to  have 
escaped  notice  by  which  multiplication  of  lymph  nodes  may  take  place. 
He  has  noticed  that  many  of  the  large  lymph  nodes  are  composed 
really  of  two  or  more  lymphoid  masses,  separated,  sometimes  partially, 
sometimes  almost  completely,  by  a  definite  zone  of  connective  tissue. 
These  separate  lymphoid  masses  may  give  the  node  an  irregular,  lobu- 
lated  appearance.  Such  lobules  arise  from  sprouts  which  grow  from 
the  original  node  and  are  gradually  cut  off  by  a  band  of  connective  tissue 
growing  from  the  hilum  of  the  node.  These  sprouts  may  become 
sessile  and  finally  appear  as  new  glands  lying  next  to  the  original  node. 
In  another  group  of  cases  the  actual  number  of  lymph  nodes  is  increased 
by  the  proliferation  of  the  lymph  follicles  in  the  cortex  of  a  node.  The 
proliferated  follicles  become  separated  from  the  original  node  and  form 
new  o'lands. 
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While  infants  do  have  ascending  infections  of  the  bladder  and 
kidneys  from  urethritis  of  various  sorts,  severe  inflammations  of  the 
bladder  from  stone  with  secondary  pyelitis  and  pyonephrosis, 
tuberculosis  of  the  bladder  and  kidneys,  and  all  of  the  other  diseases 
of  these  organs  which  occur  in  adults,  they  have  them  extremely 
rarely,  so^arely,  in  fact,  that  they  may  almost  be  regarded  as  among 
the  curiosities  of  medicine.  Bacterial  infection  of  the  urine  and 
urinary  tract  with  the  presence  of  pus  in  the  urine,  associated  in 
some  cases  with  epithelium  of  various  sorts  and  occasionally  with 
casts,  is,  however,  not  at  all  uncommon.  It  is  usually  not  recognized, 
however,  as  most  physicians  are  not  familiar  with  the  condition,  or, 
if  so,  do  not  bear  it  in  mind.  In  the  vast  majority  of  cases  the 
infection  is  with  the  colon  bacillus,  although  Bacillus  lactis  aerogenes, 
the  typhoid  bacillus.  Bacillus  proteus  vulgaris,  and  several  others 
have  been  found  in  rare  instances.  This  condition  has  been  des- 
cribed by  various  authors  under  various  names,  bacteriuria,  pyelitis, 
cystopyelitis,  colicystitis,  pyelonephritis — according  to  the  indivi- 
dual author's  idea  of  the  location  of  the  infection,  their  opinions 
apparently  having  been  based  on  the  microscopic  appearances 
of  the  urine.  How  difRcult  or  even  impossible  it  is  to  determine  the 
exact  seat  of  the  lesion,  and  hence  to  give  the  condition  a  definite 
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name,  will  be  evident  later.  It  seems  safer,  therefore,  to  speak  of 
this  condition  as  infection  of  the  urinary  tract  by  Bacillus  coli. 

Mode  of  Infection.  Theoretically,  infection  of  the  urine  and 
the  urinary  tract  by  the  colon  bacillus  can  occur  in  three  ways:  (1) 
Through  the  blood — hematogenous  or  descending  theory;  (2) 
through  the  urethra — ascending  theory;  and  (3)  through  the  tissues 
between  the  intestines  and  bladder — transparietal  theory. 

1.  Descending  Theory.  It  is  well  known  that  a  general  bacterial 
invasion  occurs  in  the  course  of  many  diseases.  It  was  suggested 
by  Cohnheim  that  in  this  event  the  body  protected  itself  by  the  excre- 
tion of  living  organisms  through  the  intact  kidney.  Other  observers, 
notably  Sherrington,  have  shown,  however,  that  while  organisms 
injected  into  the  blood  may  escape  in  this  way,  the  excretion  is 
neither  rapid  nor  immediate  and  may  not  occur  at  all.  It  is  probable, 
therefore,  that  organisms  pass  through  the  kidneys  only  after  the 
secreting  tissues  have  been  injured  (Wyssokowicz^).  The  urine  in 
these  cases,  however,  does  not,  as  a  rule,  show  any  evidences  of 
injury  to  the  renal  tissue,  containing  only  occasionally  hyaline  and 
fine  granular  casts,  almost  never  blood,  and  seldom  much  albumin. 
The  fact  that  pathological  lesions  of  the  pelvis  of  the  kidney  have 
been  found  at  autopsy  without  any  lesions  of  the  ureters  or  bladder 
points  very  strongly,  nevertheless,  to  a  blood  infection  in  some  cases, 
at  least  (Knox,^  Carpenter,^  Finkelstein,*  Baginsky^).  So  does  the 
demonstration  by  cystoscopic  examination  of  reddened  ureteral 
orifices  discharging  pus  into  a  normal  bladder  (Abt^). 

Colon  bacilli  have  been  found  in  the  blood  of  living  infants  ill 
with  intestinal  diseases  (Czerny,^  Moser,®  Escherich^),  and  frequently 
in  the  blood  and  organs  after  death  (Welch,^"  Marfan  et  Nanu," 
Macaigne,^^  Finkelstein).  On  the  other  hand,  they  have  not  been 
found  in  the  blood  in  some  cases  in  which  they  were  present  in  the 
urine  (Moll,^^  Finkelstein),  a  fact  pointing  strongly,  of  course,  to 
some  other  method  of  infection.  INIoreover,  while  the  colon  bacilli 
have  frequently  been  found  in  the  blood  of  boys.  Bacillus  coli  infec- 
tion of  the  urinary  tract  in  them  is  rare  (Finkelstein). 

The  fact  that  a  large  number  of  these  cases  are  in  girls  points  to 
some  other  method  of  infection,  that  is,  through  the  urethra.  Boys 
have  this  condition  also,  however,  and  in  them  an  ascending  infection 
is  very  improbable.  In  fact,  almost  40  per  cent,  of  my  fifty  patients 
were  boys.  In  two  of  them,  however,  the  infection  was  ascending 
as  the  result  of  circumcision. 


1  Zschr.  f.  Hygiene,  1908,  lix,  1.  2  jour.  Amer.  Med.  Assoc,  1907.  ii,  1975. 

'  Ibid.,  2004.  4  Jahrb.  f.  Kinderheilk.,  1896,  xliii,  148. 

6  Deut.  med.  Woch.,  1897,  xxiii,  400.  ^  jour.  Amer.  Med.  Assoc,  1907,  ii,  1972. 

'  Quoted  by  Cnopf.  s  Quoted  by  Cnopf. 
9  Centralbl.  f.  Bact.  u.  Parasit.,  1894,  xv,  901. 

"  Quoted  by  Cnopf.  n  Quoted  by  Cnopf. 

12  Quoted  by  Cnopf.  "  Prag.  med.  Woch.,  1907,  xxxii,  501. 
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2.  Ascendincj  llicori/.  Tlic  cliiff  arguments  in  favor  of  an  ascend- 
iiiij  infection  from  the  nit-tlua  are  the  mncli  greater  freqnency  of  this 
condition  in  females,  and  the  sh(M"t,  wide  nretiira  which  makes 
infectit)!!  easy  when  the  external  i,^Miitals  are  soiled  hy  feces.  An 
argument  against  ascending  infection  is  the  fact  that  cystitis  is  a 
comparatively  unusual  complication  of  vulvovaginitis  in  infancy 
(Hutinel/*  Baginsky,  and  others).  Other  arguments  in  favor  of 
ascentling  inflation  as  against  descending  infection  are  that  in  certain 
cases  the  urine  is  characteristic  of  cystitis,  while  in  others  the  autopsy 
has  shown  lesions  of  the  mucous  membrane  of  the  bladder  while  that 
of  the  ureters  and  pelves  has  been  intact  (Finkelstein). 

The  mere  entrance  of  the  colon  bacillus  into  the  bladder  is  not  of 
itself  sufficient  to  cause  cystitis,  as  is  shown  by  the  fact  that  the 
injection  of  cultures  of  Bacillus  coli  into  the  bladder  of  puppies  does 
not  cause  cystitis  (Caccia'').  In  order  that  cystitis  may  develop 
there  must  be  some  abnormality  of  the  bladder  mucous  membrane, 
diuresis  must  be  interfered  with,  or  the  virulence  of  Bacillus  coli 
exalted.  The  efi'ect  of  hyperemia  and  lesions  of  the  mucous  mem- 
brane of  the  bladder  or  of  stasis,  produced  by  ligation  of  the  penis, 
is  proved  by  the  experiments  of  Albaran  and  Halle, ^^'  who  under  these 
conditions  were  able  to  produce  Bacillus  coli  cystitis  by  the  injection 
of  the  colon  bacillus  through  tlie  urethra.  The  explanation  given 
for  the  well-known  fact  that  invasions  of  the  urinary  tract  by  the 
colon  bacillus  are  especially  common  after  or  in  connection  with 
intestinal  disturbances  is  that  the  inflammation  of  the  colon  causes 
tenesmus,  the  diarrhoea  diminishes  diuresis,  and  the  indigestion 
or  enteritis  increases  the  virulence  of  the  colon  bacillus,  while  the 
general  toxemia  diminishes  the  resistance  of  the  bladder  mucous 
membrane  by  the  cardiac  weakness  or  degeneration  of  the  epithelium 
which  it  produces.  Trumpp,^^  however,  found  Bacillus  coli  in  the 
urine  of  14  of  17  infants — 9  girls  and  5  boys — ill  with  intestinal 
disorders  without  any  other  signs  of  infection,  while  Escherich's 
investigations  have  shown  no  increase  in  the  virulence  of  the  organ- 
ism in  cases  of  urinary  infection  with  the  colon  bacillus. 

3.  Transparietal  Theory.  This  conception  presupposes  some 
lesion  of  the  intestinal  mucous  membrane,  as  various  experimenters 
have  shown  that  the  colon  bacillus  cannot  traverse  the  normal 
intestinal  mucous  membrane.  Reymond**  has  shown  that  in  adults 
Bacillus  coli  salpingitis  and  metritis  are  sometimes  complicated  by 
Bacillus  coli  cystitis.  In  these  cases  there  are  corresponding  areas 
of  inflammation  in  the  bladder  and  in  the  organs  outside,  pointing 
to  the  direct  passage  of  the  organisms,  and  relief  of  the  genital  disease 
is  followed  by  that  of  the  cystitis.     Wreden^"  has  called  attention  to 

"  Presse  m^d.,  1896.  iv,  625. 

"  Riv.  di  Clinica  Pediatrica,  1907,  Abstract  in  Archives  de  mdd.  des  enfants,  1907,  x,  705. 

">  Quoted  by  Caccia.  "  Jahrb.  f.  Kinderheilk,  1897,  xliv,  268, 

"  Ann.  des  mal.  des  organes  g(?nito-urin.,  1893,  253. 

'9  Centralbl,  f.  Chirurgie,  1893,  xx,  577, 
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the  intimate  anatomical  relations  between  the  colon  and  bladder  in 
the  male,  and  has  shown  by  experiments  on  male  rabbits  that  every 
injury  of  the  mucous  membrane  of  the  colon  at  the  level  of  the  pros- 
tate or  higher  is  followed  by  cystitis.  The  bacteria  found  in  the 
urine  in  these  cases  were  those  found  commonly  in  the  intestines  of 
rabbits.  Vaseline  and  oil  were  found  in  the  urine  when  these  sub- 
stances were  injected  into  the  bowel  after  injuring  the  intestinal 
mucosa.  He  concludes,  therefore,  that  in  males,  at  any  rate,  the  colon 
bacillus  can  pass  directly  from  the  intestine  to  the  bladder.  Posner 
and  Lewis,^"  however,  state  that  bacteria  have  never  been  found 
in  the  tissues  between  the  intestine  and  the  bladder,  while  Posner 
and  Cohen"^  have  shown  that  when  the  renal  artery  is  previously 
ligated  the  urine  remains  sterile.  Consequently  they  believe  that 
the  infection  is  hematogenous. 

Infection  of  the  bladder,  as  already  stated,  is  impossible  while  the 
mucous  membrane  is  normal.  Inflammation  of  the  large  intestine, 
because  of  the  anatomical  relations,  produces  congestion  of  the  blad- 
der mucous  membrane  and  thus  predisposes  to  infection,  while  in 
severe  cases  the  rectal  tenesmus  modifies  the  function  of  the  bladder 
and  diminishes  diuresis.  The  fact  that  urinary  infection  with  the 
colon  bacillus  occurs  most  often  in  connection  with  or  subsequent  to 
intestinal  disturbances  is  another  argument  in  favor  of  the  trans- 
parietal theory. 

The  examination  of  the  urine  does  not  aid  a  great  deal  in  the  deter- 
mination of  the  method  of  infection.  In  many  cases  the  urine  con- 
tains only  bacteria  or  bacteria  and  pus  cells,  a  condition  consistent 
with  any  method  of  infection.  In  some  cases  the  urine  also  contains 
caudate  cells  and  casts,  suggesting  that  the  severest  process,  and 
probably  the  earliest,  is  in  the  kidney  and  pelvis,  and  that  the  infec- 
tion is  therefore  hematogenous  or  transparietal.  In  others  the  urine 
contains  no  casts  or  caudate  cells,  but  considerable  quantities  of 
squamous  cells,  suggesting  that  the  severest  and  presumably  the 
earliest  pathological  process  is  in  the  bladder  and  that  the  infection 
is  either  through  the  urethra  or  transparietal. 

It  is  evident  from  the  consideration  of  these  theories,  it  seems  to 
me,  that  the  method  of  infection  is  not  always  the  same.  It  seems 
reasonable  to  conclude,  however,  that  in  the  majority  of  the  cases 
in  girls  the  infection  is  through  the  urethra,  while  this  route  is  very 
unusual  in  boys,  and  then  only  when  there  is  some  evident  lesion, 
such  as  phimosis  causing  stasis,  severe  balanitis,  or  an  infected 
wound  from  circumcision.  In  most  cases  in  boys,  and  in  a  fair 
proportion  of  those  in  girls,  the  infection  is  probably  transparietal, 
while  in  both  sexes  it  is  occasionally  hematogenous. 

Pathology.  The  pathological  changes  in  these  cases  are  slight, 
some  reddening  and  swelling  of  the  mucous  membrane  of  a  part 

M  Berl.  klin.  Woch.,  1894,  742. 

2»  ibid.,  September  3,  1900.     (Quoted  by  Ritchie.) 
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or  of  the  whole  of  the  urinary  tract,  some  desquamation  of  the 
epithelium,  and  sometimes  the  evidences  of  degeneration  of  the  lower 
tubules  of  the  kidney. 

Terminology.  The  confusion  as  to  the  terminology  and  the 
difficulty  in  the  determination  of  the  seat  of  the  lesion  or  lesions  in 
the  infections  of  the  urinary  tract  hy  the  colon  bacillus  have  already 
been  mentioned.  There  can  be  little  doubt,  however,  that  the  condi- 
tion may  vary  from  a  simple  bacteriuria  without  lesions  of  the  pelvis 
of  the  kidney  or  of  the  bladder  wall  to  one  in  which  not  only  the 
bladder  wall  and  the  pelvis  of  the  kidney,  but  also  the  renal  tissue 
itself  is  involved.  Judging  from  the  urine  and  the  pathological 
findings,  the  bladder  is  involved  alone  in  some  cases,  the  pelvis  of  the 
kidney  alone  in  others,  and  both  together  in  still  others.  It  is  pre- 
sumable that  the  part  first  or  most  affected  depends  largely  on  the 
method  of  infection.  In  some  cases  the  condition  of  the  urine  and 
the  symptomatology  make  it  evident  where  the  chief  scat  of  the  dis- 
ease, at  any  rate,  is  located.  For  example,  the  presence  of  consider- 
able numbers  of  caudate  cells  indicates  strongly  involvement  of  the 
pelvis  of  the  kidney;  casts,  an  affection  of  the  renal  tissue  itself; 
squamous  cells,  inflammation  of  the  bladder  wall.  Tenderness  in 
the  lumbar  region  or  in  the  hypogastrium  points  to  involvement  of 
the  kidneys  or  the  bladder,  respectively.  Frequent  and  painful  mictu- 
rition suggests  that  there  is  local  trouble  in  the  bladder.  In  many 
cases,  however,  there  is  nothing  about  either  the  symptomatology 
or  the  examination  of  the  urine  to  aid  in  the  localization  of  the  pro- 
cess, the  symptoms  being  entirely  general  and  the  urine  containing 
merely  bacteria  and  pus. 

The  general  belief  is  that  infection  of  the  urinary  tract  with  the 
colon  bacillus  in  infancy  is  usually  secondary  to  some  disturbance 
of  the  intestinal  tract,  whether  this  be  in  the  nature  of  constipation 
or  diarrhoea.  In  many  instances,  however,  no  such  connection  can 
be  made  out,  and  in  others  it  is  very  difficult  to  determine  whether 
the  intestinal  disturbances  are  the  result  of  the  trouble  in  the  urinary 
tract  or  the  reverse.  The  disease  was  apparently  primary  in  about 
two-thirds  of  my  own  cases.  In  two  it  directly  followed  circumcision, 
and  in  one  girl  the  irritation  from  pin-worms  apparently  led  to 
infection. 

Bacteriuria.  It  must  be  remembered  in  this  connection  that 
the  presence  of  bacteria  in  the  urine  as  a  secondary  symptom  of 
an  infectious  nephritis,  or  of  a  general  infectious  disease,  does  not 
constitute  the  disease,  bacteriuria.  This  is  a  disease  characterized 
by  the  presence  of  bacteria  in  exceedingly  large  numbers  in  the 
freshly  passed  urine  and  by  the  absence  of  marked  symptoms  of  an 
inflammatory  process  in  the  mucous  membrane  of  the  urinary  tract, 
Bacteriuria  is  most  common  in  infancy  and  is  almost  always  due 
to  Bacillus  coli.  There  are,  as  a  rule,  no  severe  general  symptoms; 
at  most,  malaise  and  a  slight  elevation  of  temperature.     Frequent 
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and  painful  micturition  are  not  uncommon  and  older  children  often 
suffer  from  incontinence.  The  urine  is  uniformly  cloudy,  having 
the  appearance  of  a  bouillon  culture  of  bacteria.  The  odor  is  un- 
pleasant, the  reaction  acid.  Animal  experiments  have  shown  that 
the  virulence  of  the  organisms  in  these  cases  is  slight  (Mellin'^). 

Urine.  In  most  cases  the  urine  is  pale  and  uniformly  cloudy  or 
turbid.  The  turl)idity  is  due  in  part  to  the  bacteriuria  and  in  part 
to  the  presence  of  large  numbers  of  pus  cells,  chiefly  to  the  latter. 
In  rare  instances  it  has  a  peculiar  gelatinous  appearance.  The 
odor  varies  from  normal  to  stale  or  very  foul.  The  specific  gravity 
is  usually  not  increased.  The  reaction  is  almost  invariably  acid,  not 
infrequently  highly  so.  The  acidity  is  due  to  the  facts  that  Bacillus 
coli,  although  preferring  an  alkaline  or  neutral  medium,  can  thrive 
in  an  acid  medium,  and  that,  as  it  does  not  decompose  urea,  it  does 
not  develop  an  alkaline  reaction  in  the  urine.  This  acidity  is  inimical 
to  the  growth  of  other  organisms,  so  that  Bacillus  coli  is  most  often 
found  in  pure  culture.  The  urine  usually  contains  less  than  0.1 
per  cent,  of  albumin. 

Microscopically,  the  sediment  is  composed  almost  entirely  of  pus 
cells,  usually  single,  sometimes  in  clumps.  Caudate,  small  round 
and  squamous  cells,  in  small  numbers,  are  also  present  in  many  or 
most  cases.  Squamous  cells  are  never  present  in  large  numbers,  as 
they  are  in  most  cases  of  purulent  inflammation,  probably  because 
of  the  absence  of  the  ammoniacal  products  of  the  decomposition 
of  urea  which  are  the  cause  of  the  destruction  and  desquamation  of 
the  bladder  epithelium  in  otlier  infections.  Hyaline  and  fine  granu- 
lar casts  are  occasionally  seen,  blood  or  blood  elements  almost  never. 
The  amount  of  urine  is  apparently  uninfluenced  by  the  disease,  and 
varies  directly  w'ith  the  amount  of  liquid  ingested. 

Sympto^iatology.  In  the  majority  of  cases  there  is  nothing 
whatever  in  the  symptomatology  to  call  attention  to  the  urinary 
tract,  the  symptoms  being  merely  an  elevation  of  temperature  and 
those  common  to  all  febrile  disturbances  in  infancy,  such  as  restless- 
ness, drowsiness,  fretfulness,  and  signs  of  indefinite  discomfort.  In 
some  cases  a  yellow  stain  on  the  napkin  first  calls  attention  to  the 
urinary  tract.  Symptoms  of  disturbance  of  the  gastro-intestinal 
tract  are  especially  common.  Anorexia  is  the  rule,  and  is  often 
very  marked.  Vomiting  is  not  unusual.  The  movements  are  usually 
abnormal,  sometimes  as  the  result  of  some  disease  to  which  the 
urinary  infection  is  secondary,  sometimes  as  the  result  of  the  infec- 
tion itself. 

The  temperature  (Chart  I)  is  usually  very  irregular  and  in  no  way 
characteristic,  suggesting  confined  pus  more  than  anything  else.  In 
some  cases  it  suggests  an  atypical  malaria.  In  fact,  the  condition 
is  for  this  reason  often  mistaken  for  malaria.     This  is  especially 

22  Jahrb.  f.  Kinderheilk,  1903.  hiii,  40. 
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likely  to  happen  wlieii,  as  is  sometimes  the  case,  there  are  also  chills 
and  sweatiiiir.  In  some  cases,  however,  there  is  no  fever.  The 
followini;  charts  (2  to  5)  are  ^'ood  examples  of  the  irregularities  in 
the  temperature  curve. 

In  some  instances  it  is  evident  that  the  baby  is  suffering  pain 
somewhere.  It  is  very  seldom,  however,  that  there  are  any  symp- 
toms to  suggest  that  the  location  of  the  pain  is  in  the  bladder  or  kid- 
ney.     The  ])ain  is  often  paroxysmal.      In  one  of  my  cases,  a  male, 
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Chart  I. — Irregular  temperature  of  bacteriuria. 
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Chart  IV.  Chart  V. 

Charts  II  to  V. — Irregular  temperature  of  Bacillus  coli  infections  of  the  urinary  tract. 

the  attacks  were  apparently  due  to  the  blocking  of  the  ureters  by 
masses  of  pus.  At  any  rate,  the  attacks  were  accompanied  by  swell- 
ing and  tenderness  of  the  kidney,  and  relief  was  followed  by  the 
passage  of  considerable  amounts  of  urine  containing  macroscopic 
lumps  of  pus. 

Tenderness  or  enlargement  of  the  kidney  is  unusual.  In  one  of 
my  cases  the  enlargement  was  due  to  a  non-suppurative  perinephritic 
inflammation  which  required  operative  treatment.  Tenderness  over 
the  bladder  is  somewhat  more  common.  Frequent  micturition  is  not 
common;  sometimes  there  is  partial  retention  of  urine.     Eneuresis 
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may  be  the  chief  symptom  in  older  children.  Painful  micturition 
is,  in  my  experience,  comparatively  unusual.  Loss  of  weight  is 
usually  rapid  and  marked.  Anemia  develops  rapidly.  Durante^^ 
attributes  it  to  the  specific  hemolysins  formed  by  Bacillus  coli. 
There  was  always  a  leukocytosis  in  those  of  my  cases  in  which  the 
blood  was  examined,  the  highest  count  being  51,700. 

To  sum  up:  In  the  majority  of  cases  of  infection  of  the  urinary 
tract  in  infancy  with  the  colon  bacillus  there  is  nothing  about  the 
symptomatology  to  direct  attention  to  the  urinary  tract.  When  such 
symptoms  are  present  they  are  usually  mild  and  are  easily  over- 
looked. Consequently  the  urine  should  be  examined  in  all  diseased 
conditions  with  indefinite  symptoms  in  infancy,  especially  if  febrile, 
and  no  physical  examination  should  be  considered  complete  or 
diagnosis  satisfactory  in  obscure  conditions  in  infancy  unless  the 
urine  has  been  examined.  In  fact,  in  the  vast  majority  of  cases  the 
diagnosis  can  only  be  made  by  the  examination  of  the  urine. 

The  following  histories  illustrate  very  well  the  various  types  of 
the  symptomatology: 

Case  I. — A  girl,  aged  thirteen  months,  was  breast-fed  for  five 
months.  She  was  then  weaned  gradually  and  put  on  a  "  hit-or-miss" 
mixture  of  top  milk  with  Mellin's  Food,  on  which  she  did  very  well. 
About  three  weeks  before  she  was  seen  she  began  to  be  feverish,  and 
was  given  calomel.  The  next  day  she  was  better,  but  two  days 
later  she  had  a  chill.  She  had  had  no  chills  since  then,  but  had  sweat 
profusely  at  times  and  had  lost  much  weight.  The  temperature 
had  not  been  normal  but  once  in  the  last  two  weelcs,  and  had  been 
very  irregular.  The  food  had  been  changed  to  a  weak  top-milk 
and  barley-water  mixture.  She  had  not  vomited,  but  had  been 
constipated.  The  movements,  however,  were  normal  in  character. 
The  Widal  reaction  was  negative.  The  diagnosis  of  malaria  having 
been  made,  she  had  been  given  quinine  in  coiTsiderable  doses  during 
the  last  six  days,  without,  however,  any  improvement  in  the  symp- 
toms. She  was  well  developed  and  nourished  and  of  fair  color,  but 
somewhat  flabby.  The  physical  examination,  including  the  ears, 
was  entirely  negative.  The  white  corpuscles  numbered  37,600. 
The  fresh  urine  was  cloudy,  pale,  neutral  in  reaction,  and  contained 
a  very  slight  trace  of  albumin.  The  centrifugalized  sediment  showed 
very  many  pus  cells,  free  and  in  clumps,  a  few  small,  round,  squamous, 
oval,  and  caudate  cells,  no  casts,  and  many  motile  bacteria. 

In  this  case,  on  account  of  the  absence  of  urinary  symptoms,  the 
true  condition  had  not  even  been  suspected.  Typhoid  fever  being 
excluded  by  the  negative  Widal  reaction,  an  almost  positive  diagnosis 
of  malaria  had  been  made  because  of  the  fever,  chills,  and  sweating. 
The  failure  of  quinine  to  relieve  the  symptoms,  however,  then  led  to 
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the  siLspicion  that  the  diagnos'S  was  wrong  and  that  the  baby  had 
some  other  obscure  disease. 

Case  II. — A  girl,  aged  five  and  one  half  months,  that  had  been 
perfectly  well,  suddenly  became  fussy  and  began  to  cry  out  and  to 
have  a  high  fever.  Physical  examination  was  entirely  negative 
except  for  very  questionable  reddening  of  one  drum.  Paracentesis 
was  followed  by  no  discharge  and  no  relief  of  the  fever  and  restless- 
ness. She  took  her  food  fairly  well  and  digested  it  perfectly.  The 
temperature  ran  between  103°  and  105°  F.  for  eleven  days,  when  it 
became  very  irregular,  ranging  from  normal  to  105°  F.  On  one 
occasion  there  was  a  chill.  Examination  of  the  urine  on  the 
seventh  day  showed  only  bacteria,  but  on  the  fourteenth  day  it  was 
full  of  pus.  This  was  complicated  by  a  non-purulent  perinephritic 
inflammation  requiring  operation. 

In  this  case,  also  there  was  nothing  whatever  in  the  symptoma- 
tology to  draw  attention  to  the  urinary  tract.  Looking  backward, 
however,  it  is  evident  that  the  pain  from  which  the  baby  suffered 
was  caused  by  the  inflammation  about  the  kidneys.  The  redness 
of  the  ear  drum  led  me  astray  for  several  days,  and  then  I  did  not 
appreciate  the  importance  of  the  bacteriuria,  not  realizing  at  that 
time  that  simple  bacteriuria  may  be  accompanied  by  severe  symp- 
toms. 

Case  III. — A  girl,  aged  eight  and  one-half  months,  had  been  fed 
on  home  modified  milk  and  had  done  perfectly  well.  Two  weeks 
before  she  was  seen  the  temperature  suddenly  rose  to  104°  F.  without 
any  apparent  cause.  The  physical  examination  was  negative.  Her 
bowels  were  opened  and  she  was  given  barley  water  and  Mellin's  Food. 
The  temperature  dropped  to  normal  in  about  thirty-six  hours,  and 
remained  there  until  the  third  day,  when  it  rose  again  to  105°  F.  It 
then  gradually  fell  to  normal,  went  up  again  in  four  days,  dropped 
to  normal  again  in  one  day,  stayed  normal  for  two  days,  and  went 
up  to  104.8°  F.  again  the  morning  she  was  seen.  The  physical 
examination  had  been  entirely  negative.  She  had  refused  her  food 
on  the  days  of  fever,  but  had  taken  it  well  on  the  other  days.  She 
had  not  vomited.  The  movements  were  normal  at  first,  but  latterly 
had  contained  mucus.  There  had  been  a  tendency  to  constipation. 
The  bowels  had  been  washed  out  almost  every  day.  The  washings 
apparently  reduced  the  temperature.  There  had  been  no  cough, 
no  chills,  and  no  cyanosis.  She  was  well  developed  and  nourished, 
but  a  little  pale.  The  tonsils  were  a  little  large  and  the  throat 
slightly  reddened.  The  physical  examination  was  otherwise  entirely 
negative.  The  temperature  was  102.8°  F.  The  movements  con- 
tained a  good  deal  of  mucus  and  were  discolored  with  bismuth. 
The  white  blood  count  showed  51,700  leukocytes.  The  blood 
smears  showed  no  malarial  organisms  and  no  changes  in  the  red  cells. 
The  urine  was  cloudy  and  contained  a  large  amount  of  pus. 

In  this  case,  too,  there  was  nothing  about  the  symptomatology  to 
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direct  attention  to  the  urinary  tract.  The  fever  had  been  attributed 
to  toxic  absorption  from  the  gastro-enteric  tract  because  of  the 
absence  of  physical  signs,  the  mucus  in  the  movements  and  the  fall 
in  temperature  following  irrigation  of  the  bowels.  The  true  condi- 
tion had  never  been  suspected. 

Case  IV. — A  boy,  aged  eight  months,  ran  a  high  temperature  from 
December  23  to  January  2  witiiout  any  other  symptoms,  except  that 
he  had  an  attack  of  cyanosis  daily  when  the  temperature  was  highest. 
Puncture  of  the  ear  drums  had  no  effect  on  the  symptoms,  which 
ceased  as  they  had  begun  without  any  apparent  reason.  He  was 
well  from  that  time  until  January  13,  except  for  some  flatulence 
and  constipation.  The  temperature  from  that  time  until  he  was 
seen,  January  17,  had  been  under  102°  F.  until  that  afternoon,  when  it 
went  up  to  105°  F.  He  had  apparently  had  some  pain  in  the  abdo- 
men, had  taken  his  food  rather  poorly,  and  had  been  troubled  a 
good  deal  by  gas.  The  movements  were  normal.  There  had  been 
no  trouble  in  passing  water.  The  physical  examination  was  abso- 
lutely negative  in  every  way.  The  white  corpuscles  numbered 
14,400.  The  blood  showed  no  plasmodia.  The  urine,  however, 
was  found  to  be  loaded  with  pus. 

There  was  nothing  in  this  case,  any  more  than  in  the  others,  to 
direct  attention  to  the  urinary  tract.  Otitis  media  was  at  first  sup- 
posed to  be  the  cause  of  the  fever,  but  this  explanation  had  to  be 
given  up  when  there  was  no  relief  from  the  paracentesis.  Typhoid 
fever  and  malaria  were  considered  as  possibilities,  but  an  intestinal 
toxemia  was  considered  most  probable  until  the  urine  was  examined. 

Case  V.— A  girl,  aged  seven  months,  was  taken  suddenly  sick 
with  high  fever  the  night  of  July  7.  No  cause  could  be  made  out. 
The  temperature  ran  between  103°  and  105°  F.  up  to  the  time  she 
was  seen,  July  14.  The  physical  examination  had  always  been 
negative.  She  had  had  a  slight  cough  in  the  beginning.  She  had 
taken  her  food  poorly,  but  had  vomited  but  once.  The  bowels  had 
moved  regularly  and  the  movements  had  been  normal.  She  had 
always  been  conscious,  but  during  the  last  two  days  had  seemed 
tender  all  over  and  had  held  her  head  backward.  During  the  last 
two  or  three  days  micturition  had  been  painful  and  the  urine  had 
left  greenish  yellow  spots  on  the  diapers.  She  was  well  developed 
and  nourished  and  of  fair  color.  She  was  conscious,  but  irritable. 
She  held  her  head  backward,  but  the  motions  of  the  neck  were  not 
limited,  and  there  was  no  tenderness  of  the  neck.  The  physical 
examination  was  otherwise  entirely  negative.  There  was  a  small 
spot,  looking  like  pus,  on  several  of  the  diapers.  The  temperature 
was  103.6°  F.,  the  pulse  and  respiration  were  very  rapid.  The  cere- 
brospinal fluid,  obtained  by  lumbar  puncture,  was  clear  and  under 
low  pressure.  Microscopic  examination  showed  nothing  abnormal. 
The  urine  contained  much  pus,  an  occasional  cell,  and  many  colon 
bacilli. 
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Tlio  imj)()rtjince  of  the  painful  inicturitiou  and  of  the  greenish 
yellow  spots  on  the  napkins  had  been  entirely  overlooked,  while 
meningitis  was  suspected  because  of  the  general  tenderness  and  the 
retraction  of  the  head. 

Case  \l. — A  boy,  aged  twenty  months  and  previously  well,  had 
a  moderately  severe  attack  of  acute  intestinal  indigestion  early  in 
September,  from  which  he  recovered  quickly.  About  the  middle  of 
September  he  had  an  infectious  diarrhoea  from  which  he  had  practi- 
cally recovered,  when,  on  October  4,  his  temj)erature  suddenly  rose 
to  103.5°  F.,  and  micturition  became  painful.  He  retained  his 
urine  as  long  as  possible,  and  screamed  when  it  was  passed.  The 
temperature  ran  between  99°  and  103.5°  F.  The  urine  had 
stained  the  diapers  yellow.  His  appetite  was  fair  and  the  movements 
normal.  Physical  examination  on  October  6  showed  nothing 
whatever  abnormal  until  the  urine  was  drawn  and  examined.  It  was 
found  to  be  very  turbid  and  to  contain  large  shreds.  It  was  full  of 
pus  cells,  single  and  in  clumps,  but  contained  no  casts  or  squamous 
cells. 

The  symptoms  pointing  to  the  urinary  tract  were  unusually  promi- 
nent in  this  case.  Their  importance  had  not  been  appreciated, 
however,  and  they  had  been  attributed  to  the  intestinal  tract,  prob- 
ably because  of  the  previous  diarrhoea. 

Case  VII. — A  boy,  aged  seven  months,  had  always  been  breast- 
fed and  had  always  been  perfectly  well.  A  month  before  a  slight 
yellowish  stain  was  noticed  on  a  diaper  wet  with  urine.  The  urine 
at  that  time  was  perfectly  clear  and  the  meatus  clean.  Two  weeks 
later  a  similar  stain  was  noticed  on  another  napkin,  and  a  week 
later  the  urine  which  was  passed  in  the  vessel  contained  a  yellowish 
shred.  This  was  examined  microscopically  and  found  to  be  com- 
posed of  pus  cells  held  together  by  a  little  mucus.  From  that  time 
on  the  urine  had  contained  pus.  He  had  lost  considerable  color 
during  the  last  two  weeks  and  had  gained  little  in  w^eight;  otherw^ise 
he  had  seemed  well.  There  had  been  no  increase  in  the  frequency 
of  micturition,  no  pain  on  micturition,  no  irritation  about  the  meatus, 
and  no  urethral  discharge.  The  physical  examination  was  entirely 
negative,  the  temperature  99.4°  F.  An  .r-ray  examination  showed 
no  stones  in  either  kidney.  The  blood  contained  8500  leukocytes. 
The  urine  contained  a  great  deal  of  pus  and  many  small  round  cells, 
but  no  tubercle  bacilli. 

In  this  case  there  was  a  deposit  of  pus  on  the  napkins  tw^o  weeks 
before  the  appearance  of  any  constitutional  symptoms.  The  impor- 
tance of  the  yellow  stain  on  the  napkins  was  not  appreciated,  however, 
until  the  shred  w'as  noticed  in  the  urine.  It  is  noteworthy  that  there 
were  no  symptoms  pointing  to  the  urinary  tract  except  the  yellow 
stain  on  the  napkins  and  the  shreds  in  the  urine.  These  would 
probably  have  been  overlooked  if  the  baby  had  not  been  the  child 
of  a  physician. 
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Prognosis.  The  prognosis  as  to  recovery  is  very  good,  a  fatal 
termination  being  very  unusual.  But  one  of  my  50  patients  died.  In 
most  cases,  however,  the  duration  is  long.  Some  patients  recover 
entirely  in  two  or  three  weeks,  but  more  drag  on  for  several  months 
in  spite  of  treatment.  Exacerbations  are  common  and  relapses  not 
rare.     Complications  are  most  unusual. 

Treatment.  Local  treatment  of  the  bladder  is,  as  a  rule,  not 
indicated  and  is  of  comparatively  little  value.  The  drugs  most 
commonly  used  may  be  divided  into  two  groups — the  alkalies  and 
hexamethylenamine  and  its  compounds.  Theoretically  the  alkalies 
should  do  harm  rather  than  good  because  the  colon  bacillus  grows 
more  luxuriantly  in  alkaline  or  neutral  than  in  acid  media.  More- 
over, there  is  more  opportunity  for  a  concurrent  infection  with  other 
bacteria  if  the  urine  is  alkaline.  Clinically,  however,  many  cases 
improve  rapidly  and  recover  when  the  alkalies  are  given.  In  fact,  it 
seems  to  me  that  more  cases  do  well  on  the  alkaline  treatment  than 
on  hexamethylenamine. 

Hexamethylenamine  is  by  far  the  most  powerful  drug  of  its  class, 
and  should  be  used  in  preference  to  any  of  the  others.  It  liberates 
formaldehyde  readily,  but  slowly  and  persistently,  in  the  urine  and 
has  a  strong  antiseptic  action.  tJnfortunately,  although  I  am  unable 
to  find  any  experimental  evidence  on  this  point,  it  is  a  well-estab- 
lished clinical  fact  that  the  colon  bacillus  is,  as  a  rule,  but  little  and 
often  not  at  all  affected  by  hexamethylenamine.  Consequently 
much  less  is  to  be  expected  from  it  in  diseases  of  the  urinary  tract 
when  the  infecting  organism  is  Bacillus  coli  than  w^hen  other  organ- 
isms cause  the  trouble.  Nevertheless  many  authors  feel  that  they 
have  obtained  good  results  with  it  and  recommend  it  highly,  I 
have  myself  seen  cases  improve  and  recover  while  taking  it,  but, 
as  I  have  just  said,  it  does  not  seem  to  me  to  act  as  well  as  the 
alkalies.  Salol  is  also  recommended.  Its  antiseptic  action  is, 
however,  much  less  powerful  than  that  of  hexamethylenamine.  Abt 
has  seen  guiacol,  in  one  drop  doses,  apparently  help  in  obstinate 
cases. 

Various  attempts  have  been  made  to  treat  this  condition  with] 
serums  of  one  sort  or  another.     Combe^*  gave  10  c.c.  of  the  Celli- 
Valenti  anticoccal  serum  on  two  successive  days  in  one  case,  and] 
thought  that  he  got  favorable  results.     Dudgeon"^  has  used  an  anti-' 
colon  bacillus  serum  in  50  cases  in  adults,  giving  25  c.c.  on  three 
successive  days.      He  found  it  most  useful  in  acute  cases,  not  so 
useful  in  subacute,  and  useless  in  chronic  cases. 

Another  method  of  treatment,  which  seems  most  rational,  and 
which  has  recently  come  into  use,  is  the  subcutaneous  injection  of 
dead  cultures  of  the  colon  bacillus,  regulated  or  not  by  the  opsonic 

^  Riv.  di  Clinica  Pediafrica,  April,  1904.     Abstract  in  Brit.  Jour.  Child.  Dis.,  1904,  i,  331. 
«  Lancet,  1908,  i,  615. 
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index.  Caccia  in  liis  experiments  on  af;»;lutination  in  Bacillus  coli 
infections  never  pot  heterof^enous  api^lutination,  but  did  get  homol- 
ogous agglutination  in  high  dilutions,  suggesting  strongly  that,  on 
account  of  the  various  strains  of  Bacillus  coli,  little  can  l)e  expected 
from  any  but  autogenous  vaccines.  These  only,  therefore,  should 
be  used.  I  feel  sure,  from  the  very  general  use  of  vaccine  therapy 
during  the  last  two  years,  that  many  cases  must  have  been  treated 
in  this  way.  I  have  not,  however,  been  able  to  run  across  them  in 
my  search  of  the  literature.  Dudgeon,  speaking  from  his  experience 
in  adults,  says  that  they  occasionally  do  good  in  chronic  cases,  that 
they  make  the  patient  feel  better  and  raise  the  opsonic  index,  but 
tlo  not  influence  the  bacilluria.  Reasoning  from  the  action  of 
vaccine  therapy  in  other  infections,  more  should  be  expected  from  it 
in  chronic  than  in  acute  cases  of  urinary  infection  with  Bacillus  coli. 
My  own  experience  with  the  vaccine  treatment  has  been  rather 
limited  and,  on  the  whole,  rather  disappointing.  In  some  instances 
it  has  seemed  to  do  good,  in  others  not.  In  no  case,  however,  has  it 
done  any  harm,  although  in  one  the  first  injection  apparently  caused 
considerable  depression.  The  following  cases  are  examples  of  the 
treatment  bv  this  method. 
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Chaht  VI.— Case  VIII. 


Case  VIII.  No.  3148. — Female,  aged  sixteen  months,  began  to 
be  out  of  sorts  March  26.  March  29  she  was  feverish,  drowsy,  and 
had  a  cough.  She  was  sent  to  the  Infant's  Hospital  with  the  diag- 
nosis of  pneumonia.  The  physical  examination  on  March  30  was 
essentially  negative,  except  for  a  slight  rhinitis  and  a  mild  catarrhal 
otitis  media.  These  were  quickly  relieved  by  treatment.  The 
urine  was  cloudy,  acid,  and  contained  a  slight  trace  of  albumin. 
The  sediment  was  composed  of  pus  with  an  occasional  squamous 
cell.  Citrate  of  potassium,  5  grains,  three  times  daily,  was  begun  on 
March  31.     (Chart  VI.) 

April  1.  The  urine  contained  many  motile  bacteria,  many  pus 
cells,  singly  and  in  clumps,  and  an  occasional  small  round  and 
caudate  cell.  There  was  no  pain  on  micturition.  The  temperature 
dropped  to  normal  by  a  rapid  lysis  after  the  citrate  of  potassium  was 
begun,  reaching  normal  on  April  4. 


326 


morse:  infection  of  the  urine  in  infancy 


April  5.  25,000,000  dead  bacteria  from  an  autogenous  culture 
of  colon  bacillus  were  injected. 

April  7.  Urine:  pale,  slightly  cloudy,  faintly  acid,  1016,  slightest 
possible  trace  of  albumin.  Sediment:  a  few  small  round  cells,  and 
an  occasional  motile  bacillus  but  no  pus.  The  bacterial  injections 
were  repeated  at  intervals  of  about  four  days.  In  spite  of  them, 
however,  there  were  slight  exacerbations  of  temperature  on  April  11, 
13,  and  14,  at  which  time  the  citrate  of  potassium  was  stopped. 

April  15.  Urine:  the  sediment  contained  bacteria  and  an  occa- 
sional squamous  cell. 

April  22.  Urine :  normal  color,  clear,  acid,  slightest  possible  trace 
of  albumin,  an  occasional  squamous  cell. 

The  injections  were  controlled  by  the  opsonic  index  in  this  case. 
It  is  very  difficult  to  decide  whether  or  not  they  did  any  good,  be- 
cause the  temperature  had  fallen  to  normal  before  they  were  begun 
and  because  the  citrate  of  potassium  was  continued  afterward.  It 
seems  reasonable  to  suppose  that  the  improvement  would  have  con- 
tinued as  it  had  begun  if  they  had  not  been  given.  Whether  it  would 
have  been  as  rapid,  it  is  impossible  to  state. 
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Chart  VII.— Case  IX. 


Case  IX. — No.  2883.  Female,  aged  eleven  months,  had  a  tem- 
perature between  104°  and  105°  F.,  was  restless  and  cried  a  good  deal 
April  4,  5,  and  6.  During  the  next  week  she  refused  her  food  and 
slept  but  little.  She  did  not  vomit  and  the  movements  from  the 
bowels  were  normal.  During  the  last  three  or  four  days  micturition 
had  been  accompanied  by  pain  and  straining,  and  the  napkins  had 
at  times  been  stained  brown  and  had  a  foul  odor.  She  was  admitted 
to  the  Infants'  Hospital  April  15.  The  physical  examination  was 
essentially  negative  except  for  moderate  pallor.     (Chart  VII.) 

Urine:  the  odor  was  foul;  it  did  not  contain  albumin.  There 
was  much  sediment  which  was  composed  of  pus,  free  and  in  clumps, 
an  occasional  caudate  cell,  and  many  bacteria. 

The  next  day  hexamethylen amine,  one-half  grain,  three  times 
daily,  was  begun.  The  temperature  rapidly  dropped,  reaching 
normal  April  20.     The  urine  on  this  day  was  foul,  turbid,  1010, 
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sliixlitly  acitl.  The  .sediment  wjis  much  less  and  was  composed  of 
pus,  with  many  small  round  cells  and  many  bacteria. 

April  27.  Urine:  sli<jhtly  foul  odor,  much  less  turhid,  lOKJ,  acid, 
sediment  slight.  It  contained  a  moilerate  number  of  leukocytes 
and  many  hi<;lily  refractive  small  round  cells. 

The  hexamethvlenamine  was  then  omitted.  As  the  urine  did  not 
dear  up  entirely,  an  autof^enous  vaccine  of  an  unusual  variety  of  the 
colon  bacillus  was  prepared. 

May  11.     Injection  of  1().()0(),00()  dead  bacteria. 

May  13.  Urine:  slifj^htly  foul,  slightly  acid,  1010,  slightest  possible 
trace  of  albumin.  The  sediment  was  composed  of  broken-up  cells, 
pus,  and  bacteria.  The  temperature  on  the  13th  rose  to  103°  F., 
and  continued  more  or  le.ss  elevated  in  spite  of  injections  of  50,000,000 
bacteria  on  May  15,  and  of  100,000,000  :May  18.  After  this  it 
dropped  to  normal,  where  it  remained  for  some  time. 

May  17.  Urine:  foul,  turbid,  amphoteric,  slightest  possible  trace 
of  albumin,  much  degenerated  epithelium,  very  few  casts,  many 
bacteria. 

May  18:  Urine:  turbid  and  foul,  slightly  acid,  slightest  possible 
trace  of  albumin.  Sediment  composed  of  pus,  broken  up-cells  and 
many  bacteria,  but  no  casts.  It  will  be  noticed  that  the  temperature 
rose  and  the  condition  of  the  mine  became  worse  after  the  injec- 
tions of  bacteria  were  begun.  On  the  other  hand,  however,  the 
temperature  dropped  to  normal  and  the  urine  began  to  improve 
while  the  injections  were  continued. 

May  22.     The  turbidity  of  the  urine  was  less. 

May  28.  The  urine  was  slightly  turbid,  1015,  acid,  no  albumin, 
slightly  foul  odor.  The  sediment  contained  many  less  cells,  fewer 
bacteria,  and  no  casts.  The  injections  were  continued,  but  either 
in  spite  of,  or  on  account  of,  the  injections,  the  temperature  was 
somewhat  elevated  between  June  3  and  9. 

June  9.  Urine:  pale,  acid,  1010,  no  albumin,  no  sediment.  In  the 
centrifugalized  sediment  microscopic  examination  showed  nothing 
except  an  occasional  leukocyte. 

The  temperature  did  not  rise  again,  and  there  was  no  return  of  the 
urinary  condition.  The  injections  in  this  case  were  not  controlled 
by  the  opsonic  index.  The  temperature  had  fallen  to  normal  and 
the  character  of  the  urine  was  improving  when  the  injections  were 
begun.  The  temperature  rose  again  and  the  character  of  the  urine 
become  worse  after  the  first  injections.  These  were  continued, 
however,  and  the  urine  finally  cleared  and  the  patient  recovered, 
whether  as  the  result  of  or  in  spite  of  the  injections  it  is  not  possible 
to  .say. 

Ca.se  X. — No.  3232.  Female,  aged  five  months,  was  taken  ill 
^lay  18  with  a  "cold  on  the  chest."  Since  then  she  had  been  fretful 
and  feverish  and  had  had  a  slight  cough,  but  had  taken  her  food 
well.     She  had  vomited  once  on  May  23.     The  movements  from 
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the  bowels  had  at  first  been  normal.  She  was  said  to  have  had  a 
tender  swelling  on  the  right  side  of  the  abdomen  May  22.  She  had 
strained  and  cried  when  the  bowels  moved  during  the  last  two  or 
three  days.  The  movements  had  been  green  and  had  contained 
curds  and  mucus.  Micturition  had  been  frequent  and  a  yellowish 
stain  had  been  noticed  on  the  napkins.  She  was  sent  to  the  Infants' 
Hospital,  May  25th,  with  the  diagnosis  of  appendicitis  or  ileocolitis. 
The  physical  examination  was  negative.  Nothing  abnormal  was 
detected  in  the  abdomen.  There  was  no  tenderness  over  the 
kidneys.  Urine:  cloudy,  acid,  large  trace  of  albumin,  much  sedi- 
ment, consisting  mostly  of  pus.  It  also  contained  an  occasional 
red  corpuscle,  numerous  caudate  cells,  a  few  small  round  cells,  and 
much  mucus.     (Chart  VIII.) 


Maj 

Juno 

DAY  OF 
MONTH 

2j  20 

27 

28  29 

30 

31    1 

2 

8 

4 

5 

6 

7 

8    9 

10  1l|l» 

15  19  2? 

27 

TIME 

^"»^!' 

i' 

jjs; 

ii 

ijb'j 

>s' 

a 

a 

a 

33 

hi 

an 

•s 

V- 

,, 

!3 

iiiilaa 

ii 

106° 
105' 
u,   104' 
§  103' 
fe   102' 
5    101' 
i    100' 

hi    uo' 

9S' 
97' 

i 

o 

i 

g 

g 

g 

g 

g 

o" 

o 

o- 

o- 

o 

s" 

s" 

o" 

K. 

,^ 

\ 

1 

t 

7\ 

= 

° 

"- 

o 

\ 

/ 

f 

\ 

1 

■=• 

» 

" 

* 

CO 

l/ 

^ 

L 

A 

V 

\, 

\ 

* 

\\ 

CI 

TE 

OF 

POTA 

SSI 

UM 

6 

BR( 

IN 

3 

TlJ 

ES 

A  DAY 

) 

'III 

1    i 

^ 

5* 

J 

_l 

Ch.vkt  VIII. — Case  X. 


May  28  she  was  given  5  grains  of  citrate  of  potassium  three  times 
daily;  this  was  continued  throughout  her  stay  in  the  hospital. 

June  1.  Urine:  acid,  slightest  possible  trace  of  albumin,  very 
many  small  round  and  pus  cells,  the  pus  being  both  free  and  in 
clumps,  many  motile  bacteria. 

June  2  she  was  given  an  injection  of  10,000,000  dead  colon  bacilli, 
the  vaccine  being  prepared  from  the  organisms  in  her  own  urine. 

June  5.  Injection  of  20,000,000  dead  bacteria.  Urine:  high  color, 
acid,  very  slight  trace  of  albumin,  very  many  pus  cells  free  and  in 
clumps,  few  small  round  cells,  many  bacteria. 

June  7.  The  temperature  dropped  and  there  seemed  to  be  some 
slight  improvement  in  the  general  condition  which,  up  to  this  time, 
had  been  poor. 

June  8.  Injection  of  40,000,000  dead  bacteria.  This  was  fol- 
lowed by  a  further  drop  in  the  temperature  and  a  rather  rapid 
improvement  in  the  general  condition. 

June  11.  Injection  of  40,000,000  dead  bacteria.  A  drop  of  colon 
filtrate  placed  in  the  eye  caused  a  purulent  discharge. 

June  12.  The  temperature  reached  normal  the  day  before,  and 
continued  normal  during  the  rest  of  her  stay  in  the  hospital.  The 
urine  contained  much  less  sediment.     This  consisted  of  pus  and 


krotoszyner:  bif.atkkal  cystic  kidneys  329 

small  round  cells.  The  injections  were  continued,  the  amounts 
and  dates  of  the  injections  being  shown  on  the  accompanying  chart. 

June  19  the  urine  showed  about  half  as  much  sediment.  This 
contained  a  very  few  small  clumps  of  pus  and  an  occasional  scattered 
pus  cell  and  small  r»)und  cells  with  a  few  oval  cells.  There  were 
many  clumps  of  bacteria  and  a  few  motile  organisms. 

June  27.  Urine  much  less  turbid.  The  sediment  contained 
many  small,  roimd  cells,  free  and  in  clumps,  an  occasional  leukocyte, 
many  motile  bacteria,  and  many  clumps  of  dead  bacteria. 

June  28  she  contracted  measles  and  passed  from  observation. 

In  this  case  there  was  no  improvement  until  the  injections  were 
given,  although  citrate  of  potassium  was  being  taken.  In  fact,  the 
general  condition  had  grown  steadily  worse.  Improvement  was 
almost  immediate  after  the  injections  were  begun,,  and  was  contin- 
uous as  long  as  the  baby  was  under  observation.  It  is  almost 
certain  that  they  did  good  in  this  instance.  They  were  not  con- 
trolled by  the  opsonic  index. 

]\Iy  feeling  at  present  as  to  the  treatment  is  this:  Alkalies  are  most 
likely  to  do  good  and  should  therefore  be  tried  first.  If  there  is  no 
improvement  while  they  are  being  given,  hexamethylenamine  should 
be  used.  If  there  is  still  no,  or  very  little,  improvement  and  the 
case  is  becoming  chronic,  autogenous  vaccines  should  be  tried. 
Circumcision  should  not  be  performed  in  these  cases,  as  the  resulting 
local  reaction  is  liable  to  cause  stasis  and  favor  further  infection 
(Rey"®).  In  fact,  two  of  the  worst  cases  I  have  seen  were  the  result 
of  circumcision  done  while  the  infant  was  well. 


THE    DIAGNOSIS    AND    TREATMENT    OF    BILATERAL    CYSTIC 
KIDNEYS,   WITH  SPECIAL  REFERENCE  TO  THE  DETER- 
MINATION OF  THE  RENAL  FUNCTION. 

By  Martin  Krotoszyner,  M.D., 

OF   SAN    FRANCISCO. 

Prior  to  1901,  when  James  Israel's  Chirurgische  Klinik  der 
Nierenkrankheiten  appeared,  only  four  authentic  cases  of  bilateral 
polycystic  degeneration  of  the  kidneys  in  adults,  correctly  diagnos- 
ticated prior  to  autopsy  or  operation,  had  been  recorded  in  the 
literature  (Dugut,  Verneuil,  Stiller,  and  Lanenstein).^  To  this  num- 
ber Israel  added  four  more  cases,  which  he,  too,  was  able  to  diagnos- 
ticate without  resorting  to  the  aid  furnished  by  operative  ocular  inspec- 

»  Jahrb.  f.  Kinderheilk,  1901,  liii,  648. 
'  Quoted  from  James  Israel's  Chir.  Klin.  d.  Nierenkr.,  p.  542. 
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tion.  The  main  reason  for  the  failure  to  estabhsh  a  correct  diagnosis 
seems  to  be  the  absence  of  characteristic  symptoms  in  many  cases, 
until  suddenly  severe  uremic  symptoms  set  in  and  are  quickly 
followed  by  the  patient's  death.    I  have  seen  a  case  of  this  type: 

Case  I. — A  woman,  aged  sixty  years,  was  treated  in  the  medi- 
cal service  of  the  German  Hospital  for  gastric  disturbances  (fre- 
quent vomiting)  which  apparently  did  not  yield  to  symptomatic 
treatment.  Quite  suddenly  she  became  comatose.  On  the  right 
side  of  the  abdomen  a  large  mass  was  palpable,  which  was  thought 
to  belong  to  the  right  kidney.  I  was  asked  to  effect,  if  possible, 
cystoscopic  separation  of  both  renal  secretions  with  a  view  to  deter- 
mine the  kidney  function,  prior  to  the  intended  exposure  of  the 
right  kidney.  Upon  examination  I  found  the  patient  in  deep  coma. 
The  very  scanty  urine  gave  a  heavy  cloud  of  albumin  and  contained 
numerous  granular  casts  and  degenerated  epithelial  cells.  On  the 
right  side  of  the  abdomen  an  irregularly  shaped  mass  was  palpable; 
it  was  movable  with  respiration,  of  hard  consistency,  had  a  nodular 
surface,  and  apparently  represented  the  enlarged  right  kidney.  The 
left  kidney  could  not  be  palpated.  While  preparing  the  patient  for 
cystoscopic  examination,  she  had  a  violent  uremic  convulsion,  owing 
to  which  the  examination  was  deferred.  A  few  hours  later  she  died. 
The  autopsy  showed  the  t}^ical  picture  of  polycystic  degeneration 
of  both  kidneys,  hardly  any  normal  kidney  tissue  being  noticeable. 
The  right  kidney  was  considerably  larger  than  the  left,  but  that 
organ,  too,  was  at  least  three  times  the  size  of  a  normal  kidney. 

Although,  on  account  of  abdominal  tympanites,  palpation  was 
difficult,  nevertheless,  a  mass  the  size  of  the  left  kidney  should  have 
been  detected,  if  efforts  at  palpation  had  been  made  as  persistently 
and  systematically  as  on  the  right  side,  and  if  the  probability  of  the 
affection  being  bilateral  had  been  thought  of  at  that  time. 

Unfortunately  the  clinical  charts  and  records  of  this  case,  which 
was  observed  at  the  time  of  the  great  San  Francisco  earthquake  and 
fire,  were  lost.  But  the  lesson  I  learned  from  my  brief  observation 
at  the  bedside,  and  especially  from  the  autopsy  findings,  were  not 
forgotten,  and  aided  me  in  the  diagnosis  of  the  following  case: 

Case  II. — ^A  teamster,  aged  forty-one  years,  wath  a  family  history 
and  a  previous  history  of  no  importance,  had  at  first,  four  years  ago, 
experienced  a  rather  sharp  pain  on  both  sides  in  the  kidney  region. 
The  pain  set  in  rather  suddenly,  was  very  severe,  and  at  that 
time  confined  the  patient  to  his  bed  for  five  days.  After  a  year  of 
apparently  good  health,  during  which  time  he  followed  his  usual 
occupation,  similar  pain  suddenly  set  in  again.  This  time  the  patient 
was  treated  at  a  hospital  for  three  weeks  without  much  benefit,  for 
he  was  still  suffering  from  pain  in  both  loins  when  he  left  the  hos- 
pital. Gradually  the  pain  decreased  in  intensity  and  the  patient's 
condition  improved  to  such  an  extent  that  he  w^as  able  to  resume  his 
usual  occupation  for  another  year,  w^hen  the  pain  set  in  again  and 
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.  •  \v  so  unl)earable  that  in  Dcc-omluT,  1!)()7,  he  entered  St.  Mary's 
Hospital.  Throiii^h  Dr.  T.  E.  Hailly,  the  attriidiiij;  surgeon's,  kind- 
ness I  was  onahlcfl  to  examine  the  patient,  who  at  the  time  eom- 
plaineil  of  eontinual  pain  in  his  baek,  treneral  mahiise,  and  great 
thirst.  Repeated  examinations  of  the  urine  revealed  about  the 
same  Kinhngs  as  are  generally  present  in  chronic  interstitial  nephritis: 
large  daily  (piantity,  low  specific  gravity,  traces  of  albumin,  and 
microscopically  small  round  epithelial  cells  and  a  few  hyalin  and 
granular  casts.  On  both  sides  of  the  abdomen  large  irregularly 
shaped  tumors  of  hard  consistency  were  palpable;  they  moved  with 
respiration,  and  apparently  represented  enlarged  kidneys.  Cystos- 
copy showed  nothing  of  note  in  the  bladder;  ureteral  catheterization 
had  at  that  time  to  be  deferred  owing  to  the  patient's  extreme  sensi- 
tiveness. The  patient  left  the  hospital  a  few^  days  later,  and  at  his 
home  was  seized  with  hematuria,  which  lasted  several  weeks.  On 
January  9,  1908,  he  entered  the  German  Hospital,  where  a  systematic 
study  of  his  case  was  made  and  where  he  remained  until  his  death. 
A  careful  general  examination  did  not  reveal  anything  of  note, 
except  an  anemic  murmur  at  the  apex  of  the  heart.  The  temperature 
ranged  between  97°  and  99°  during  the  w^hole  period  of  observation; 
the  pulse  varied  between  80  and  100,  except  that  toward  the  end  of 
life  it  went  gradually  above  100.  The  urine  analysis  gave  always  the 
chemical  and  microscopic  features  generally  observed  in  chronic 
interstitial  nephritis.  There  were  always  a  few  red  cells  present  in 
the  microscopic  slides  examined.  During  the  patient's  stay  at  the 
hospital  a  marked  hematuria  of  ten  days'  duration  was  observed; 
afterward  the  urine  gradually  cleared  up  again.  Owing  to  the 
patient's  great  nervousness  and  his  objections  to  cystoscopic  exami- 
nation, ureteral  catheterization  w^as  performed  on  only  two  occasions. 
The  first  time  the  ureteral  catheter  entered  the  right  ureter  without 
difficulty,  while  the  urine  of  the  left  kidney  had  to  be  taken  from  the 
bladder.  Since,  for  obvious  reasons,  this  method  of  separation  of 
renal  secretions  is  not  absolutely  reliable,  only  the  urea  content  and 
the  microscopic  findings  were  determined  at  that  time: 

Right  kidney.  Left  kidney. 

Per  cent.  Per  cent. 

Urea 0.6  0.7 

Micro.scopically. 
Many  small  round  cells,  blood  shades,  many        Many  red  cells,  pus  cells,  bacteria, 
bacteria. 

On  February  17  both  ureters  were  catheterized,  but  although  the 
catheters  were  permitted  to  remain  in  situ  for  several  hours,  only  a 
few  cubic  centimeters  of  urine  was  obtained,  an  amount  too  small  to 
permit  the  performance  of  more  than  one  functional  test. 
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Right  kidney.  Left  kidney. 
Per  cent.  Per  cent. 

Sugar  (after  phloridzin  injection)     0.0  0.0 

Urea 0.8  0.7 

Microscopically. 

Blood  cells,  blood  shades,  urates.  Blood  cells. 

When,  a  few  days  later,  the  same  amount  of  phloridzin  (1  c.c.  of  a 
0.5  per  cent,  solution)  was  injected  a  very  slight  sugar  reaction  with 
Fehling's  test  was  obtained  in  the  bladder  urine  ninety  minutes  after 
the  injection.  (1  c.c.  of  the  same  phloridzin  solution  injected  at 
the  same  time  in  a  man,  aged  seventy-one  years,  suffering  from  a 
papilloma  of  the  bladder  showed  a  very  strong  sugar  reaction  thirty 
minutes  after  injection.)    The  blood  cryoscopy  w^as  — 0.60. 

In  order  to  gain  more  reliable  data  upon  absolute  functional 
renal  capacity,  the  daily  amount  of  excreted  urea  was  measured  over 
a  certain  period,  during  which  the  patient  was  kept  on  practically  the 
same  diet.  Below  is  given  a  table  showing  the  daily  amount  of  urine 
and  the  urea  excretion  for  fifteen  consecutive  days : 

Urine  quantity        Urea 
1908  in  ounces.  per  cent.  Total  urea. 

February  5 60  0.7  12.6 

6 60  0.7  12.6 

7 50  0.7  10.5 

8 48  0.8  11.5 

9 40  0.7                                8.4 

10 30  0.8                                7.2 

11 28  0.8                                6.7 

12 28  0.8                                6.7 

13 28  0.9                                7.3 

14 52  0.8  12.4 

15 28  0.8                              6.7 

16 28  0.8                              6.7 

17 32  0.8                              7.68 

18 28  0.9                              7.56 

19 16  0.9                                4.32 


Average 37  0.8  8.64 

Various  blood  examinations  made  during  the  time  of  continuous 
observation  gave  the  following  result:  The  hemoglobin  decreased 
from  70  per  cent,  to  55  per  cent.  The  color  index  varied  between 
0.74  and  0.8S;  the  red  cells  decreased  from  3,088,000  to  1,920,000; 
the  white  cells  increased  from  12,400  to  17,000;  the  various  differ- 
ential counts  gave  an  average  of  about  75  per  cent,  of  polymorpho- 
nuclears, about  10  per  cent,  of  large  mononuclears,  4  per  cent,  of 
small  mononuclears,  and  7  per  cent,  of  eosinophiles. 

The  tumors  on  both  sides  of  the  abdomen  grew  rapidly  in  size. 
On  February  2,  1908,  the  following  notes  were  made:  In  the  left 
hypochondrium  a  resistance  is  felt  extending  down  to  the  line  of  the 
navel.    On  the  right  side  a  tumor  is  palpable,  the  lower  pole  of  which. 
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extoiids  to  5  cm.  al)()vo  the  umbilical  liiir.  Both  tumors  arc  of  hard 
consistency  and  are  nodular. 

On  February  15  the  following  note  was  made:  On  ordinary 
examination  the  mass  on  the  left  side  is  j)alj)al)lc  at  a  line  about  4  cm. 
to  the  left  of  the  navel  antl  extends  downward  to  1.5  cm.  below  the 
umbilical  line.  The  tumor  on  the  right  side  is  smaller  and  extends  to 
about .'?  cm.  above  the  navel.  The  surface  of  both  tumors  is  irregular, 
protuberances  the  size  of  a  walnut  being  felt.  These  protul)eranccs 
are  j)articularly  marked  on  the  right  side.  Both  tumors  move  down- 
ward with  respiration  aljout  2  or  S  cm. 

The  patient  became  perceptibly  drowsy  the  beginning  of  February, 
and  drifted  into  a  comatose  state  about  the  middle  of  the  month. 
He  vomited  frequently.  On  February  19  he  was  restless  and  com- 
plained of  severe  pain  in  the  region  of  both  kidneys.    On  February  20 


Fig.  1. — -The  enlarged  left  kidney,  oiic-fourth  actual  size,  of  Case  IL 

he  was  in  deep  coma;  did  not  urinate  spontaneously;  although  300 
c.c.  of  urine  was  evacuated  by  catheterization.  Marked  symptoms 
of  uremia  (coma,  vomiting,  convulsions,  almost  complete  anuria) 
developed,  and  with  these  symptoms  he  died  February  20. 

Of  the  autopsy,  which  was  performed  by  Dr.  Ophiils,  only  those 
notes  are  given  which  pertain  to  the  kidneys  and  liver  (otherwise 
nothing  of  pathological  note  was  found)  : 

The  left  kidney  (Fig.  1)  is  tremendously  enlarged  (more  than  12 
times  the  normal  size),  and  consists  practically  entirely  of  smaller  and 
larger  cysts.  It  weighs  4  pounds  2  ounces,  and  measures  23  x  13  cm. 
The  right  kidney  (Fig.  2)  is  almost  as  large  as  the  left,  and  presents 
the  same  picture.  It  weighs  2  pounds,  and  measures  20  x  10  cm. 
The  cysts  are  partly  filled  with  clear  watery  fluid,  partly  with  a  brown 
liquid,  and  partly  with  blood  clots.    The  liver  is  of  normal  size,  and 


334  krotoszyxer:  bilateral  cystic  kidneys 

shows  quite  a  number  of  small  cysts,  from  2  to  4  mm.  in  diameter, 
filled  with  a  clear  fluid. 

A  careful  ocular  inspection  of  both  kidneys  fails  to  detect  any 
perceptible  areas  of  renal  parenchyma  which  might  be  supposed  to 
be  of  appreciable  secreting  activity.  It  appears,  therefore,  almost 
inconceivable  that  the  patient,  without  grave  symptoms  of  disturbed 
metabolism,  could  carry  on  life  until  the  rather  sudden  onset  of 
renal  insufficiency  two  or  three  weeks  prior  to  death.  Such  an  obser- 
vation, though,  proves  once  more  the  clinically  important  fact  that 
infinitesimal  areas  of  normally  secreting  kidney  tissue,  not  notice- 
able to  the  naked  eye,  may  suffice  to  maintain  the  renal  equilibrium 
under  normal  conilitions.    Equally  surprising  is  the  fact  that  a  man 


Fig.  2. — The  enlarged  right  kidney,  one-fourth  actual  size,  of  Case  II. 

with  both  kidneys  anatomically  diseased  and  functionally  incapaci- 
tated could  for  a  long  time  do  hard  physical  work  with  comparatively 
little  disturbance  of  his  metabolism.  Although  this  patient's  first 
symptoms  date  back  four  years,  he  was  able  to  attend  to  his  occu- 
pation as  a  teamster  almost  continuously  until  a  few  months  prior 
to  death.  He  had  probably  large  cystic  kidneys  for  many  years  before 
their  presence  was  ascertained  by  palpation,  a  presumption  which  is 
based  upon  the  knowledge  that  cystic  degeneration  of  the  kidneys  is 
in  most  instances  a  congenital  affection.  Israel  has  also  observed 
several  cases  which,  from  the  time  that  the  presence  of  bilateral 
cystic  kidneys  could  be  ascertained  by  palpation,  went  on  for  ten 
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.,ars  and  inori'  with  compjiratively  few  symptoms  caused  by  dis- 
turhaiuT  of  ivnal  nu'taholisin. 

The  Hteraturr  contains  hut  scant  references  upon  ahsohite  and 
relative  functional  capacity  of  hiiateral  cystic  kidney.  Casper^ 
■xpresses  the  hoi)c  that  niost  valuahlc  diagnostic  data  would  be 
.l.tained  by  systematic  invcstiijations  in  this  direction.  R'apsammer' 
considers  our* newer  methods  of  tcstini^;  ivnal  function  most  valuable 
for  those  cases  of  suspected  i)ilateral  cystic  kidney  in  which  enlarge- 
ment of  both  kidneys  cannot  be  ascertained  by  palpation,  and  in 
which  bilateral  functional  renal  depreciation  points  to  the  probable 
diagnosis  of  cystic  kidney.     Steiner*  applied  in  one  case  in  Israel's 

j  elimc  the  test  of  determining  absolute  urea  excretion,  and  found 
abnormally  large  amounts  (over  30  grams  in  twenty-four  hours). 
In  mv  case  the  daily  average  output  of  urea  (8.6  grams)  was  far  below 
that  generally  considered  normal.  These  findings  are  the  more 
significant,  since  they  coincide  with  the  low  point  of  blood  cryoscopy 

:  (—0.60)  and  especially  because  they  are  in  accord  with  the  compara- 
tive values  of  urea  excretion  found  in  the  separated  renal  secretions 
(0.8  on  the  right,  and  0.7  on  the  left  side). 

j,  "  Since  in  cystic  kidney,  as  a  rule,  we  have  to  deal  wth  a  bilateral 

\  affection,  it  stands  to  reason,  that  the  determination  of  absolute  or 
total  renal  function  is  as  valuable  if  not  more  important  than  that 
of  relative  or  comparative  renal  capacity.  The  determination  of  the 
twentv-four-hours  urea  quantity  was  always  considered  a  more  or 
less  relialile  index  of  absolute  renal  function.  It  is  generally 
believed  that  normally  functionating  kidneys  excrete  a  certain  daily 
amount  of  urea  (20  to  30  grams).  We  are,  therefore,  justified  in 
assuming  a  lessened  renal  function  from  the  inability  of  the  kidneys 
to  e.xcrete  waste  products  of  metabolism  in  sufficiently  large  quanti- 
ties. It  must  be  admitted,  though,  that  the  determination  of  the 
twenty-four-hour  urea,  done  but  once,  is  more  or  less  valueless,  since 
urea  excretion  varies  considerably  under  normal  conditions,  and  the 
test  itself  is  not  scientifically  accurate  unless  exact  quantitative 
chemical  determinations  of  ingesta  and  excretions  over  a  certain 
period  of  time  are  carried  out,  which,  for  obvious  reasons,  is  not  a 
feasible  routine  bedside  procedure.  Nevertheless,  if  the  test  is  carried 
out  over  a  certain  period  of  time,  during  which  the  patient  is  kept 
under  strict  observation  in  bed  and  on  the  same  diet,  the  test  for 
practical  purposes  is  suflficiently  accurate  to  permit  reliable  con- 
clusions. Innumerable  observations  have  proved  that,  other  things 
being  equal,  20  to  25  grams  represent  the  average  daily  urea  excretion 
of  healthy  kidneys.  A  decrease  to  over  half  the  average  normal 
quantity,  therefore,  would  point  to  renal  insufficiency,  and  in  this 
case,  was  regarded  as  a  contra-indication  to  operative  interference. 


2  Lehrbuch  der  Urologie. 

'  Nierendiagnostik  und  Nierenchirurgie,  ii,  301. 

*  Loc.  cit.,  p.  545. 
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I  am  glad  to  see  that  KiimmelP  too,  is  in  the  habit  of  applying  the 
absolute  urea  test  in  a  similar  manner  upon  his  large  material  of 
surgical  kidneys  prior  to  every  intended  operation.  If  the  urea  test 
applied  over  several  days  in  the  average  coincides  with  a  low  point 
of  blood  cryoscopy,  an  operation,  in  KiimmeU's  opinion,  is  contra- 
indicated.  'An  average  daily  urea  excretion  below  15  grams,  according 
to  KiimmeU's  experience,  points  toward  a  grave  renal  functional 
incapacity  and  forms  as  strong  a  contra-indication  against  an  opera- 
tive procedure  as  a  low  point  of  the  more  exact  method  of  blood 
cryoscopy.  Personally,  I  think  that  the  urea  test  as  carried  out  in 
this  case  is,  as  an  indication  of  absolute  normal  function,  more 
reliable  than  blood  cryoscopy,  which  has  disappointed  most  observers 
except  Kiimmell.  I  will  concede  to  Kiimmell,  though,  that  the  urea 
test  gains  in  significance  if  it  coincides  with  that  of  blood  cryoscopy. 

The  third  absolute  functional  test,  the  determination  of  phloridzin 
glycosuria  in  the  mixed  or  bladder  urine,  was  applicable  in  this  case 
on  account  of  the  complete  absence  of  sugar  from  both  renal  urines. 
It  is  well  known  that  occasionally  absence  of  phloridzin  glyco- 
suria in  otherwise  functionally  normal  renal  urines  occurs,  and  in 
the  majority  of  instances  is  due  to  technical  errors  (old  phloridzin 
solution,  failure  of  heating  the  phloridzin  properly,  etc.),  although 
some  failures  of  obtaining  positive  results  after  injection  of  phlorid- 
zin as  recorded  in  the  literature  (Israel  and  others)  are  not  explained. 
These  objections,  though,  are  obviated  by  the  positive  result  of  the 
control  test,  and,  therefore,  the  test  as  carried  out  in  this  case  proves 
a  marked  depreciation  of  renal  function  by  the  belated  appearance 
of  a  very  faint  positive  reaction. 

Since  I  was  not  able  to  obtain  sufficient  amounts  of  separated 
renal  secretions  for  urine  cryoscopy  (10  c.c),  I  had  to  content  myself 
with  the  comparative  phloridzin  and  urea  tests.  Both  of  them 
pointed  likewise  to  an  advanced  renal  insufficiency.  The  absence  of 
phloridzin  glycosuria  alone,  according  to  the  experience  of  many 
observers,  points  to  a  functional  renal  insufficiency  of  such  an 
advanced  degree  as  to  designate  any  operative  interference  a  fatally 
hazardous  risk.  It  is  important,  though,  in  order  to  gain  a  clear 
picture  of  the  renal  function  in  a  given  case,  to  perform  several  tests 
for  absolute  as  well  as  relative  renal  capacity,  since  in  the  coincidence 
of  these  tests  lies  the  reliability  of  the  method.  If  the  absolute  tests, 
as  in  this  case,  are  equally  high  or  low  among  themselves,  and  if,  as  a 
whole,  they  correspond  with  the  relative  tests,  we  are  able  to  draw 
fairly  accurate  conclusions,  not  only  upon  absolute  renal  function, 
but  also  upon  the  functional  value  of  each  kidney  separately — for 
the  real  value  of  all  functional  tests,  when  combined,  lies  in  their 
enabling  us  to  formulate  a  reliable  vital  prognosis,  and  especially  in 
offering  us  strict  indications  and  contra-indications  for  treatment. 

^  Zeitschr.  f.  Urologie,  ii,  3  and  4, 
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\\  liotluM'  to  oporato  at  all  in  a  case  of  bilateral  cystic  kidney,  which  ot" 
the  two  diseased  origans  to  expose  first  for  relief  of  pressure  and  other 
distressinj^  syin])toins  caused  by  large  cysts,  or  whether  nephrectomy, 
if  otherwise  indicated,  should  be  atteni[)ted — all  these  Cjuestions  can 
be  answered  with  more  or  less  accuracy  by  a  careful  study  of  the 
various  functional  tests  in  combination  with  the  microscopic  exami- 
nation of  the  separated  renal  secretions. 

In  this  case  all  functional  tests  pointed  to  such  an  advanced 
bliateral  renal  insufKcicncy,  that  an  operative  int(M'fcrcnce  appeared 
to  be  contra-indicated.  According  to  Kummcll  and  Graef,"  Lund,^ 
and  others,  excruciating  pain,  profuse  hematuria,  and  very  distressing 
symptoms  caused  by  the  presence  of  enormously  large  tumors  would 
in  exceptional  cases  be  considered  as  indications  for  operative  pro- 
cedures (nephrotomy;  puncture  of  the  cysts,  and  packing  of  the 
larger  cyst  walls  with  gauze;  nephropexy).  None  of  these  symptoms 
existed  in  this  case  to  make  an  operation  desirable,  and,  considering 
my  patient's  low  renal  function,  I  doubt  whether  the  presence  of  one 
or  more  of  these  symptoms  would  have  induced  me  to  perform  a 
hopeless  operation.  From  this  standpoint  the  value  of  our  newer 
methods  of  renal  diagnosis  (ureteral  catheterization  and  application 
of  functional  tests)  as  regards  prognosis  and  treatment  cannot  be 
overestimated. 

A  word  must  be  added  in  regard  to  the  differential  diagnosis. 
Malignant  tumors,  hydronephrosis,  and  echinococcic  cysts  of  both 
kidneys  had  to  be  considered.  Bilateral  malignant  kidney  tumors 
(hypernephromas)  are  extremely  rare.  Malignancy  does  not  lead  to 
as  enormous  enlargement  of  l)oth  kidneys  as  does  cystic  kidneys, 
because  in  the  rare  instances  in  which  malignancy  on  both  sides 
has  been  observed,  the  second  kidney  became  involved  only  a  long 
time  after  the  first.  Palpation  of  hydronephrotic  sacs  gives  char- 
acteristically smooth  tumors,  or,  if  they  are  irregular,  equally  large 
and  flat  protuberances  can  l)e  felt,  which  are  distinctly  different  from 
the  unequal  gibbus-like  protuberances  of  cystic  kidneys.  Bilateral 
echinococcic  cysts  are  extremely  rare  (only  one  such  case  having  been 
observed)  and  give  about  the  same  palpatory  results  as  hydro- 
nephrosis. 

If,  therefore,  the  symptoms  and  course  of  this  case  permitted  from 
the  start  an  exact  diagnosis,  and  did  not  leave  much  doubt  as  regards 
the  rational  treatment,  a  third  case,  on  the  other  hand,  offered  many 
unusually  perplexing  features,  which  made  a  correct  diagnosis  well 
nigh  impossible  and  presented  interesting  problems  as  regards  treat- 
ment. 

Case  III.— In  April,  1906,  I  was  asked  by  Dr.  T.  E.  Bailly  to 
examine  a  young  woman,  aged  twenty-eight  years,  with  the  following 

"  Handbuch  d.  prakt.  Chir.,  1907,  iv. 

^  Jour.  Amer.  Med.  Assoc,  August  18,  190C. 
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history :  Her  father  died  at  the  age  of  forty-three  years  from  inflam- 
mation of  the  bowels;  her  mother  is  sixty-two  years  old  and  healthy; 
one  brother  is  alive  and  healthy.  The  patient  menstruated  first  at  the 
age  of  fifteen  years;  menstruation  has  always  been  painful.  Since 
early  childhood  she  has  had  to  urinate  very  frequently.  About  ten 
years  ago  she  had  painless  hematuria,  which  lasted  three  days  and  has 
never  returned.  She  has  been  married  six  years,  and  has  no  children. 
Of  late  she  has  suffered  from  severe  dysmenorrhoea,  for  which  cur- 
ettage was  performed  about  two  years  ago.  Two  months  after  this 
operation  the  patient  was  seized  one  night  with  very  severe  pains  in 
the  left  loin,  followed  by  high  fever  and  general  malaise.  Her 
physician  at  that  time  informed  her  of  the  presence  of  a  large  floating 
kidney  on  the  right  side.  The  patient  did  not  improve  under  symp- 
tomatic treatment,  and  was,  therefore,  sent  to  St.  Mary's  Hospital, 
where  Dr.  Bailly  observed  an  irregular  septic  temperature,  cloudy 
urine  containing  albumin  and  pus  in  abundance,  but  no  tubercle 
bacilli.  On  the  left  side  a  mass  was  palpable,  the  exact  outlines  of 
which  could  not  be  made  out  satisfactorily  owing  to  the  patient's 
extreme  sensitiveness.  The  right  kidney  was  not  palpable.  There 
was  frequent  and  very  painful  micturition.  I  was  asked  to  perform 
cystoscopy,  which  revealed  a  severe  cystitis  and  many  ulcerated 
areas  on  the  bladder  wall.  Catheterization  of  the  left  ureter  was  very 
difficult,  as  the  ureteral  os  on  that  side  was  embedded  in  ulcerated 
tissue;  the  ureteral  catheter  readily  entered  the  right  ureteral  orifice, 
which  appeared  to  be  normal.  The  separated  kidney  secretions 
showed  macroscopically  on  the  right  side  clear,  and  on  the  left  side 
cloudy  urine.  The  functional  tests  showed  on  both  sides  good  values 
comparatively  and  absolutely,  and  the  microscopic  examination 
revealed  on  the  left  side  the  presence  of  pus  cells  in  abundance  and 
many  blood  cells,  while  the  findings  on  the  right  side  did  not  present 
anything  of  pathological  note.  This  examination  took  place  on 
April  16,  1906,  and  a  report  upon  the  findings  was  sent  Dr.  Bailly  on 
the  evening  of  April  17,  the  night  before  the  great  San  Francisco 
earthquake.  My  own  notes  on  this  case  were  destroyed  by  the  fire 
following  the  earthquake,  and  the  report  sent  to  Dr.  Bailly  by  mail 
was  likewise  lost.  This  explains  the  failure  of  presenting  exact  data 
upon  the  functional  and  microscopic  findings.  In  my  opinion, 
communicated  to  Dr.  Bailly,  the  patient  was  suffering  either  from 
an  infected  hydronephrosis  or  pyonephrosis  on  the  left  side.  I 
advised,  on  account  of  the  ascertained  good  function  of  the  left 
kidney,  against  nephrectomy,  which,  as  was  pointed  out,  would  only 
be  indicated  in  case  the  inoculation  test  (guinea-pig)  with  the  urine 
of  the  left  kidney  should  reveal  tuberculosis  of  that  organ. 

On  account  of  the  patient's  grave  general  symptoms,  Dr.  Bailly, 
a  few  days  later,  opened  from  the  loin  by  a  left-sided  nephrotomy  a 
large  suppurative  cyst  and  drained  through  the  incision.  On  the 
surface   of   the   kidney   several   smaller  cysts   were    noticed,   and 
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were  puncturt'(l.  Tlie  ojxM'atioii  had  to  he  performed  rapidly  and 
under  very  awkward  conditions  in  an  overcrowded  Oakhmd  Hospital 
(St.  Mary's  Hospital  having  heen  destroyed  by  fire).  The  patient 
after  the  operation  was  for  many  weeks  in  a  very  precarious  condi- 
tion, which  Dr  Bailly  ascribed  to  his  failure  to  remove  the  left  kidney. 
A  renal  fistula  persisted  for  several  months,  but,  however,  finally 
closed.  Before  leavintij  the  hospital  the  patient  underwent  a  lapa- 
rotomy under  general  anesthesia  for  ventrofixation  of  a  retroflexed 
uterus.  She  recoveretl  rapidly  from  this  operation  and  left  the  hos- 
j)ital  in  October,  1900,  in  a  fairly  good  condition,  her  only  complaint 
at  that  time  being  frequent  micturition  and,  at  times,  urinary  incon- 
tinence. 

The  patient  was  sent  to  me  again  for  examination  in  December, 
1907.  She  suft'ered  from  headache,  severe  backache,  and  general 
malaise  during  the  last  six  months.  She  urinated  every  hour  during 
the  day  and  once  or  twice  during  the  night.  The  kidney  on  the  right 
side  was  enlarged  and  easily  palpable,  the  kidney  on  the  left  side 
also  appeared  to  be  larger  than  normal  upon  palpation.  Cysto- 
scopically  the  bladder  showed  the  picture  of  an  old  cystitis,  areas  of 
scar  tissue  here  and  there  in  the  trigone,  but  nowhere  in  the  bladder 
were  ulcerations  noticeable.  Both  ureteral  orifices  appeared  normal 
and  were  easily  catheterized.  Clear,  straw-colored  urine  was  col- 
lected from  both  sides.    The  analysis  was  as  follow  s : 


Right  kidney.  Left  kidney. 

Per  cent.  Per  cent. 

Urea 1.5  1.1 

A —1.8  —1.5 

Sugar  (after  phloridzin)      ...      0.28  0.18 

M  ic  roscopieally. 

Small  round  cells  (pear-  and  spindle-shaped  Small   round   cells  (often  in  groups);   red 

prevalent);       red     cells      (in      moderate  cells  (abundant) ;  blood  shades;  no  pus 

amounts);  pus  cells  (frequently  in  groups).  cells. 

The  daily  amount  of  urine  was  about  2000  c.c.  The  patient 
noticed  an  increase  in  the  daily  amount  after  the  ureteral  catheteriza- 
tion. Her  headache  improved  since  that  time.  -Y-ray  plates  showed 
the  outline  of  large  kidneys  on  both  sides,  while  no  characteristic 
shadows  of  calculi  were  visible. 

The  patient  was  seen  again  on  April  14,  1908.  She  stated  that 
headache  and  backache  had  gradually  increased  in  intensity,  so  that 
life  appeared  almost  unl)earable.  There  was  general  malaise,  and 
she  was  unable  to  work.  She  urinated  about  100  c.c.  every  two 
hours  during  the  day  and  twice  during  the  night,  and  suffered 
tenesmus  in  the  bladder  at  the  end  of  urination.  On  palpation  the 
right  kidney  appeared  greatly  enlarged,  its  surface  irregular  and 
nodulated;  its  lower  pole  was  palpable  at  the  navel  line  on  ordinary 
respiration,  while  it  was  felt  5  cm.  below  the  umbilical  line  on  deep 
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inspiration.    The  left  kidney  was  palpable,  but  did  not  appear  to  be 
perceptibly  enlarged  nor  tender  to  the  touch. 

Cystoscopy:  The  second  washing  returned  clear.  The  bladder 
wall  and  ureteral  orifices  were  almost  entirely  normal.  Both  ureters 
were  readily  entered.  The  urine  was  clear  on  both  sides.  Both 
urines  gave  a  positive  sugar  reaction  after  phloridzin  injection.  The 
urine  in  appreciable  quantity  was  only  obtained  from  the  left  side  at 
this  sitting,  and  all  attempts  to  obtain  sufficient  urine  for  functional 
tests  from  the  right  side  were  futile.  Therefore,  cystoscopy  was 
repeated  two  days  later.  Again,  too  little  urine  w^as  obtained  from 
the  right  side  for  the  performance  of  more  than  one  functional  test 
and  for  comparative  microscopic  examination: 


Right  kidney. 

Left  kidney 

Per  cent. 

Per  cent. 

0.02 

0.009 

Urea 

Microscopically. 
Blood    cells;    pear-shaped  kidney  cells;         A  few  blood  cells;  a  few  pus  cells;  a  few  small 
calcium  oxalate  crystals.  round  epithelial  cells. 

From  the  standpoint  of  differential  diagnosis,  renal  neoplasms 
(hypernephroma),  cystic  kidney,  and  hydronephrosis  on  the  right 
side  had  to  be  considered.  The  formation  of  a  hydronephrotic  sac 
in  the  dislocated  right  kidney  seemed  to  be  the  most  probable  diag- 
nosis, although  the  palpatory  evidence  (nodulation)  did  not  support 
this  presumption.  Owing  to  the  good  functional  capacity  of  the  right 
kidney,  which  was  also  comparatively  superior  to  that  of  the  left 
organ,  the  removal  of  the  right  kidney  was  advised  only  as  an  extreme 
measure  in  case  that  organ  should  be  found  to  be  the  seat  of  a  malig- 
nant neoplasm. 
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Fig.  3. — Two  cysts,  two-thirds  actual  size,  removed  from  the  right  kidney  of  Case  III. 


April  23,  1908.  Operator,  Dr.  Bailly.  The  right  kidney  was 
exposed  by  a  lumbar  incision.  The  fatty  capsule  appeared  to  be  very 
much  thickened.  The  greatly  enlarged  organ  was  brought  to  the 
surface  with  great  difficulty,  and  presented  the  typical  picture  of 
cystic  kidney,  the  whole  organ  being  studded  w^ith  cysts  of  sizes 
from  a  walnut  to  a  pinhead  (Fig.  3).     The  largest  cyst,  which  ex- 
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tended  from  tlie  centre  to  the  upper  pole  of  the  posterior  surface  and 
revealed  a  turhid.  mucopurulent  fluid,  was  evacuated.  From  all  other 
cysts  a  clear  watery  Huid  flowed  upon  puncture.  When  the  kidney 
was  divided,  it  presented  on  both  cut  surfaces  numerous  larger  and 
smaller  cysts,  which  were  carefully  evacuated.  Very  small  islands  of 
apparently  normal  kidney  parenchyma  seemed  to  be  left  after 
evacuation  of  all  macroscopically  noticeable  cysts.  All  larger 
cvstic  cavities  were  packed  with  vioform  gauze,  and  the  kidney  was 
sutured  at  both  poles  with  a  few  deep  catgut  sutures.  The  final  steps 
of  the  operation  were  decapsulation  and  nephrofixation,  and  drains 
to  the  kidney  pelvis  and  from  the  upper  antl  lower  kidney  poles 
through  the  incision. 

The  patient  rallied  comparatively  quickly  from  the  operation. 
On  the  second  day  after  the  operation  the  bandages  were  soaked 
with  urine.  A  rather  alarming  hemorrhage  occurred  when  the  gauze 
drains  from  the  cut  surfaces  of  the  kidney  were  removed.  The  patient 
urinated  spontaneously  about  1200  c.c.  of  urine  daily,  and  nineteen 
days  after  the  operation  had  an  almosi  normal  temperature  and  a 
strong  pulse  of  about  100.  The  wound  was  practically  closed  about 
one  month  after  the  operation,  while  a  small  fistula  in  the  centre  of 
the  incision  was  closed  about  a  month  later. 

September  16,  1908.  The  patient  appears  again  for  examination. 
She  has  gained  in  weight  and  strength,  and  is  able  to  be  about. 
Her  only  complaint  is  a  rather  severe  and  annoying  backache.  The 
urine  is  clear,  of  amber  color,  1012  specific  gravity,  of  acid  reaction; 
it  contains  microscopically  many  bladder  cells,  a  few  round  epithe- 
lial (kidney)  cells,  a  few  pus  cells,  and  some  uric  acid  crystals.  The 
kidneys  are  not  palpable.  Cystoscopy:  The  bladder  wall  is  entirely 
normal  except  the  trigone  mucosa,  which  is  slightly  congested.  Both 
ureters  being  catheterized,  sugar  appears  on  both  sides  almost 
simultaneously  twenty-six  minutes  after  the  injection  of  2  c.c.  of 
phloridzin  solution.  Blue  colored  urine  appears  almost  simulta- 
neously from  both  sides  fourteen  minutes  after  the  injection  of  4  c.c. 
of  a  4  per  cent,  indigo-carmine  solution.  The  comparative  func- 
tional tests  give  the  following  results: 

Right  kidney.  Left  kidney. 

Albumin           .      .     Very  slight  trace  Present 

Urea 0.01  0.008 

A —1.0  —1.1 

Sugar 0.2  0.23 

March  3,  1909.  The  patient's  general  appearance  is  excellent; 
but  she  complains  of  lack  of  strength  and  backache;  she  is  not  able 
to  do  her  housework.  The  lower  pole  of  both  kidneys  is  palpable. 
She  urinates  everv  four  hours  during  the  dav  and  once  or  twice  during 
the  night.  The  daily  amount  of  urine  is  about  1500  c.c;  it  is  clear, 
straw  color,  has  a  specific  gravity  of  1016,  and  contains  a  faint  trace 

VOL.  138,  NO.  3. SEPTEMBER,  1909.  12 


342  krotoszyner:  bilateral  cystic  kidneys 

of  albumin  and  a  few  leukocytes,  flat  and  round  epithelial  cells,  and 
many  bacteria.  The  patient  cannot  be  persuaded  to  submit  to 
cystoscopy  and  ureteral  catheterization  for  determination  of  the 
renal  function. 

This  case  represents  the  not  very  rare  type  of  bilateral  cystic  kid- 
ney, in  which  the  cystic  degeneration  of  one  kidney  is  followed  after  a 
long  time  by  involvement  of  its  sister  organ,  so  that  a  tumor  was 
palpable  on  one  side  (left),  while  palpation  on  the  other  (right)  side 
gave  a  negative  result.  This  phenomenon  alone  made  the  diagnosis 
a  very  difficult  task.  The  evacuation  of  a  large  suppurative  cyst  on 
the  left  side  reduced  that  organ  to  almost  normal  size,  while  the 
increase  in  size  of  the  right  kidney  made  its  palpation  possible  only 
during  the  few  months  prior  to  operation.  The  case  further  proves  the 
value  of  determining  comparative  kidney  function.  If  the  left 
kidney  had  been  removed — -and  its  removal  was  only  prevented  by  the 
fact  that  its  functional  value  was  found  to  be  good  and  compara- 
tively even  better  than  tlie  right  organ — the  operation  which  later 
had  to  be  done  on  the  right  side  would  have  been  a  more  hazardous 
if  not  a  prohibitive  procedure. 

Jandler*  describes  the  case  of  a  woman,  aged  forty-four  years,  in 
whom  a  cystic  kidney  on  the  right  side,  erroneously  diagnosticated 
as  a  malignant  tumor,  was  removed.  Shortly  after  the  patient  had 
recovered  from  her  nephrectomy,  uremic  symptoms  set  in  and  were 
followed  by  complete  anuria.  The  left  kidney,  at  that  time,  proved 
upon  palpation  to  be  as  large  as  a  child's  head;  its  exposure  revealed 
a  typical  cystic  kidney,  which  was  divided  down  to  the  pelvis;  all 
cysts  were  evacuated  and  the  patient  made  a  good  recovery  for  the 
time  being.  Bardenheur®  successfully  removed  a  cystic  kidney  which 
was  the  seat  of  a  large  pus  cavity,  although  the  other  kidney  was 
known  to  be  probably  cystic. 

The  mortality  of  nephrectomy  for  cystic  kidney  is  very  high. 
Sieber^"  has  collected  213  cases  of  cystic  kidney;  in  62  nephrectomy 
being  done,  gave  a  mortality  of  32.8  per  cent.  Kiister"  records  a 
mortality  of  21  per  cent,  among  his  nephrectomies  for  cystic  kidney, 
while  Newman's^^  statistics  show  a  mortality  as  high  as  37.5  per 
cent. 

The  majority  of  authors,  therefore,  advise  against  nephrectomy 
in  cystic  kidney.  Paul  Wagner^^  considers  nephrectomy  in  appar- 
ently unilateral  cystic  kidney  indicated  only  in  those  cases  in  which 
by  the  various  functional  tests,  after  bilateral  ureteral  catheterization, 
good  function  of  the  apparently  normal  organ  has  been  proved,  and 
in  which,  besides,  by  direct  inspection  and  palpation  of  the  exposed 

5  Wurzburger  Dissertation,  1894. 

9  Mittheilungen  a.  d.  Grenzg.  d.  Med.  u.  Cliir.,  1900,  vi. 

10  Deut.  Zeitsohr.  f.  Chir.,  1905,  Ixxix.  "  Nierenchirurgie,  1902. 

12  Glasgow  Med.  Jour.,  1889,  xxxi.  "  Handbuch  d.  Urologie,  1905,  ii. 
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and  supposedly  healthy  origan,  the  absence  of  cystic  degeneration 
has  l>een  demonstratetl.  On  account  of  the  ever-present  danger  of 
cvstic  degeneration  of  the  other  kidney,  which  may  occur  at  a  later 
pericMl,  Kiister"  considers  the  removal  of  a  cystic  kidney  contra- 
indicated  in  every  instance,  even  if  the  other  kidney,  for  the  time 
being,  is  found  to  be  anatomically  and  functionally  intact,  a  view 
which  is  also  expressed  by  Garr^  and  Ehrhardt.'^  Kapsammer^"  is 
almost  the  only  authority  who  advises  nephrectomy  in  unilateral 
cvstic  kidney,  for  it  is  possible,  he  reasons,  that  the  removal  of  one 
cystically  degenerated  kidney  may  prevent  a  similar  retrogression  of 
its  sister  organ.  This  theoretical  presumption  should  not  militate 
against  the  more  conservative  course  of  nephrotomy  which,  as  my 
last  case  demonstrates,  proved  to  be  the  means  of  saving  the  patient's 
life. 

On  account  of  the  frequently  fatal  outcome  of  nephrectomy, 
attempts  have  been  made  of  late  to  relieve  symptoms  by  less  severe 
procedures.  Tuffier''  performed  partial  nephrectomy  in  one  case 
with  an  apparently  satisfactory  result  up  to  the  time  of  pulili- 
cation  (two  years  after  operation).  Repeatedly  nephrotomy  with 
drainage,  in  a  similar  manner  as  on  the  left  side  in  my  third  case,  has 
been  done,  and  been  followed  by  relief  of  symptoms.  Edebohls^* 
performed  decapsulation  in  a  case  of  bilateral  cystic  kidney  com- 
plicated by  chronic  nephritis,  which  was  followed  by  rapid  improve- 
ment of  symptoms. 

In  my  third  case  the  operation  performed  on  the  right  side  was 
that  first  practised  in  two  cases  by  Curtis  and  Kammerer^^  and  also 
successfully  carried  out  in  one  case  by  F.  B.  Lund.^°  The  kidney 
is  incised,  the  walls  of  the  larger  cysts  are  broken  down,  and  the 
depleted  organ  sutured  to  the  lumbar  muscles. 

Kiister'^  has  proposed  a  similar  procedure;  he  advises  cutting 
away  with  scissors  so  much  of  the  cystic  walls  as  to  prevent  their 
being  again  filled  with  fluid.  Paul  Wagner"  warns  against  this  and 
Lund's  or  Kammerer's  procedure  on  account  of  the  inclination  of 
cystic  kidneys  to  septic  processes.  In  my  own  case  a  septic  tempera- 
ture set  in  immediately  after  the  last  operation  and  necessitated  the 
removal  of  the  gauze  pack  much  earlier  than  was  intended;  this 
procedure  also  was  attended  by  an  alarming  hemorrhage. 

From  my  own  observations  and  after  a  careful  perusal  of  the 
literature  on  the  subject,  I  must  endorse  Sieber's^^  dictum :  "  If  we 
consider  everything  that  is  said  and  written  upon  operative  proced- 

"  Loc.  cit.  15  Nierenchirurgie,  1907.  "  Loc.  cit. 

"  Garr^  and  Ehrhardt's  Chirurgie,  p.  303. 
"  Zentralbl.  f.  Chirurgie,  1903,  xxx,  39. 
"  Annals  of  Surgery,  1901,  xxxiv,  419. 

»  Loc.  cit.  21  Loc  cit. 

**  Die  Fortschritte  in  d.  Behandlg.  d.  soliden  u.  cystischen  Nieren.-  u.  Nebennieren-tumoren, 
Folia  Urologica,  January,  1908. 
*»  Loc.  cit. 
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ures  in  cystic  kidney  and  the  results  of  these  operations,  we  must 
again  and  again  warn  against  unnecessary  operations.  Only  strict 
indications  which  are  a  menace  to  life  should  force  upon  us  the 
necessity  of  an  operation,  which  ought  to  be  as  conservative  as  is 
consistent  with  the  condition  found  at  exposure  of  one  or  both 
kidneys." 

Conclusions.  1.  Polycystic  degeneration  of  the  kidneys  is  in 
almost  all  instances  a  bilateral  affection.  In  cases  in  which,  for 
the  time  being,  one  kidney  appears  to  be  anatomically  and  func- 
tionally healthy,  an  involvement  of  this  organ  may  be  expected  to 
develop  later. 

2.  Determination  of  the  kidney  function  is  indispensable  prior  to 
decision  upon  any  operative  procedure. 

3.  Nephrectomy  in  cystic  kidney  is  always  contra-indicated. 

4.  Excruciating  pain,  general  sepsis  caused  by  suppuration  of 
cysts,  profuse  hematuria,  and  distressing  symptoms  due  to  the  pres- 
ence of  enormously  large  cysts  are,  under  favorable  conditions 
(good  renal  function),  indications  for  operative  interference. 

5.  Nephrotomy  with  puncture  of  cysts,  decapsulation,  and  nephro- 
fixation  are  the  operative  procedures  which  in  selected  cases  may  give 
satisfactory  (temporary)  results. 

In  conclusion,  I  wish  to  thank  Dr.  T.  E.  Bailly  for  the  opportunity 
to  observe  and  the  permission  to  report  Cases  II  and  III. 
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The  importance  of  syphilis  as  an  etiological  factor  in  the  causa- 
tion of  arterial  disense  has  been  appreciated  manv  a  year.  Ambroise 
Pare,  Moigagni,  and  Virchow  insisted  on  this  relationship.  More 
recently  Heller  and  Doehler  have  shown  that  the  larger  arteries,  par- 
ticularly the  aorta,  exhibit  special  changes  due  to  syphilis.  Heller 
thought  these  changes  to  be  miliary  gummas  in  the  aorta,  the 
changes  occurring  chiefly  in  the  adventitia  and  media,  and  suggested 
that  the  process  be  designated  as  a  mesaortitis  syphilitica.  Chiari 
preferred  to  speak  of  it  as  a  mesaortitis  productiva. 

The  same  relation  that  exists  between  s}^hilis  and  aortic  disease 
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luis  also  l)oen  claimed  for  ancurysin.  Many  of  the  physicians  of  the 
seventeenth  century  were  so  much  impressed  witli  the  importance  of 
s\7>hilis  in  tlie  production  of  aneurysm  that  tliey  described  a  special 
variety  to  which  the  name  Venereal  Aneurysm  (Lancisi)  was  given. 
The  later  studies  on  mesaortitis  syphilitica  have  substantiated 
these  earlier  views.  But  it  has  always  been  unfortunate  that  in 
encountering  a  case  of  aneurysm  or  of  aortic  disease  occurring  in 
middle  or  in  late  adult  life,  it  was  impossible  to  determine  from  a 
consideration  of  the  clinical  facts  whether  or  not  these  conditions 
were  of  syphilitic  origin,  even  though  all  other  common  determining 
causes  of  the  disease  w^ere  absent.  If  we  conceive  that  endarteritis 
s^'philitica  is  a  common  occurrence  in  the  aorta,  we  may  readily 
understand  how  gummatous  changes  in  the  tunica  media  may 
give  rise  by  slow  stages  to  the  development  of  an  aneurysm. 

It  has  been  customary,  if  not  universally  prevalent,  to  treat  aneu- 
rysms by  the  administration  of  iodide  of  potassium.  From  a  careful 
study  of  the  later  manifestations  of  constitutional  syphilis,  particu- 
larly as  they  affect  the  vascular  and  nervous  systems,  we  are  con- 
vinced that  in  these  conditions  the  iodides  are  of  very  little  avail, 
except  that  they  may  aid  in  the  absorption  of  the  gummatous  thicken- 
ings. On  the  other  hand,  we  are  equally  impressed  with  the  fact, 
gained  by  experience,  that  for  these  late  manifestations  of  syphilis, 
mercurial  treatment  is  our  chief  reliance.  Everything  points,  there- 
fore, to  the  importance  of  finding  corroborative  evidence  for  the 
suspicion  that  in  any  given  case  of  cardiac  or  vascular  disease  s}^3hilis 
has  been  the  most  important  factor.  The  uncertainty  of  former 
years  has  been  replaced  by  the  gratifying  results  obtained  by  recent 
serodiagnostic  methods.  The  Wassermann  reaction,  if  positive, 
proves  with  considerable  accuracy  that  an  active  syphilitic  poison 
is  still  circulating  in  the  system.  We  were  glad,  therefore,  to  follow 
the  lead  of  Julius  Citron^  in  determining  by  this  method  the  fre- 
quency of  syphilis  in  cases  of  aortic  insufficiency;  but  instead  of 
limiting  our  inquiry  to  this  one  form  of  vascular  disease,  we  have 
included  aneurysms  and  other  cardiac  and  arterial  conditions.  Dur- 
ing the  past  winter  such  tests  have  been  made  upon  cases  that  have 
come  into  the  general  medical  service  of  one  of  us  at  the  City 
Hospital,  and  into  the  neurological  and  medical  service  of  the  other 
at  Mount  Sinai  Hospital.' 

As  for  the  method  pursued  in  these  tests.  Dr.  Sachs,  in  association 
with  Dr.  Castelli,  has  adhered  to  the  classic  form  of  the  test  as  it  is 
now  practised  in  Berlin  by  the  Wassermann  school,  the  only  varia- 
tion from  the  original  method  consisting  in  the  substitution  of  an 
alcoholic  extract  of  the  liver  of  a  syphilitic  foetus  for  the  aqueous 

'  Berl.  klin.  Woch.,  1908,  No.  48. 

*  Dr.  Sachs  wishes  to  express  his  indebtedness  to  Drs.  Rudi.sch,  Manges,  and  Brill  for  their 
courtesy  in  aiding  him  in  this  inquiry. 
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extract.     All   the  precautions   insisted   upon  by   the   Wassermann 

school  were  practised  and  the  cjuality  and  strength  of  the  reagents  were 

tested  in  every  series  of  examinations;  control  tests  were  instituted 

liberally,  so  that  we  are  willing  to  vouch  for  the  accuracy  of  the 

results.     The  Wassermann  reaction,  cumbersome  as  it  may  seem, 
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'Even  at  autopsy  the  syphilitic  nature  of  disease  was  suspected,  but  could  not  be  proved; 
the  Noguchi  test  was  also  negative. 
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and  ilcinandin^  mucli  time  and  patience  on  the  part  of  the  examiner, 
ha>.  after  all.  .stood  the  test  of  several  years,  and  the  results  (jhtained 
bv  this  metliod  have  heen  universally  aeeepted.  The  few  excej)ti()nal 
and  contradictory  findin<];.s,  particularly  in  some  acute  infectious  dis- 
eases, which  have  i)een  puhlished  do  not  militate  a<fainst  the  worth 
of  the  method  in  the  vast  majority  of  cases  of  syphilitic  orijfin.'' 

We  were  interested  chiefly,  however,  in  the  clinical  facts,  and  in 
oriler  to  avoid  criticism  it  seemed  best  in  this  study  to  adhere  strictly 
to  the  original  Wassermann  technique.  These  cardiac  cases  consti- 
tute only  a  part  of  over  250  cases  examined  l)y  us  hy  the  Wassermann 
method,  and  i)asini;  our  opinion  on  this  larirer  experience,  we  are 
persuaded  that  a  positive  Wassermann  reaction  implies  active  syphilis. 
Negative  findings  are  not  so  significant.  In  spite  of  a  negative 
reaction,  active  lues  may  exist,  and  yet  we  doubt  whether  this  is 
fref|uently  the  case.  When  a  negative  reaction  follows  upon  a 
positive  reaction  in  the  course  of  antisyphilitic  treatment,  a  negative 
reaction  signifies  a  gradual  disappearance  in  the  system  of  an  active 
luetic  poison.  So  much  for  the  method  and  for  the  deductioiLS  to  be 
made  therefrom. 

Returning  to  the  consideration  of  cardiac  and  vascular  conditions, 
we  may  note,  first  of  all,  that  we  have  had  five  cases  (II,  XVI,  XXX, 
XXXII,  XXXV)  of  aneurysm,  four  of  the  cardiac  aorta,  and  one 
of  the  innominate.  The  Wassermann  reaction  was  positive  in  each 
of  them.  Two  of  these  five  patients  ad)iiitted  having  had  syohilis, 
two  denied  it,  and  one  had  had  chancroid.  If  the  test  is  reliable 
as  indicating  the  existence  of  s}i)hilis,  it  is  seen  how  little  importance 
is  to  be  given  to  the  patient's  denial  of  the  infection.  This  series  is 
a  relatively  small  one,  and  we  are  not  willing  to  infer  that  a  positive 
reaction  will  be  found  in  all  cases  of  aneurysm.  On  the  other  hand, 
there  are  cases  in  which  the  physical  signs  as  w^ll  as  symptoms 
indicate  the  existence  of  aneurysm,  and  in  which  the  occurrence  of  a 
negative  Wassermann  reaction  leads  to  some  doubt  as  to  the  accuracy 
of  the  diagnosis.  This  was  so  in  the  case  of  a  pliysician,  aged  fifty 
years,  who,  when  he  was  thirty,  contracted  syphilis.  He  was  treated 
by  a  prominent  syphilologist  in  the  city  where  he  lived,  and  was 
pronounced  cured.  Every  year  after  that  time,  until  the  onset  of 
his  present  symptoms,  he  took  iodide  of  potassiiun  for  some  weeks. 
About  ten  years  ago  he  began  to  have  abdominal  pain.  Failing  to 
get  relief  he  had  a  laparotomy  done.  This  revealed  the  existence 
of  a  kink  of  the  colon.  After  the  operation  he  was  free  from  pain 
for  some  years.    Two  years  ago  he  began  to  have  pain  in  the  back, 

*  At  a  later  period  one  of  us  will  have  oocasion  to  refer  to  some  of  the  modifications  of  this 
method  which  have  been  proposed.  Incidentally,  however,  we  may  refer  to  the  fact  that  in 
a  series  of  forty-five  cases  examined  by  Drs.  Castelli  and  Sachs,  according  to  the  old  method, 
and  by  Dr.  Noguehi,  according  to  his  new  method,  the  results  were  in  almo.st  entire  agreement; 
so  tliat  there  is  little  doubt  that  Dr.  Noguchi's  method  will  prove  a]^most  welcome  additioa 
to  the  serodi.agnostic  proced,ure8.. 
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which  was  often  so  intolerahle  that  morphine  had  to  be  given.  A 
diagnosis  of  aneurysm  had  been  made,  but  the  negative  reactions 
to  the  Wassermann  test  had  much  weight  in  deciding  against  that 
diagnosis. 

It  is  generally  admitted  that  incompetency  of  the  aortic  valves  is 
sometimes,  pchaps  frequently ,  due  to  syphilis,  that  is,  to  a  syphilitic 
endocarditis,  and  there  is  no  doubt  that  degeneration  of  the  myo- 
cardium is  likewise  the  result  of  the  same  infection.  Adler*  has 
insisted  that  syphilis  should  be  considered  a  possible  cause  in 
every  case  of  heart  disease,  and  has  also  uttered  the  warning  that  in 
every  case  of  syphilitic  infection  the  heart  should  be  carefully  investi- 
gated. Realizing  the  rarity  of  gumma  of  the  myocardium  and  of 
sclero-gummatous  arteritis,  he  has  dwelt  upon  the  necessity  of 
recognizing  syphilitic  myocarditis,  that  is,  a  primary  interstitial 
myocarditis  associated  with  panarteritis.  He  has  cited  the  histories 
of  several  patients  who  recovered  under  rigorous  antisyphilitic 
medication.® 

The  question  that  confronts  us  as  practising  physicians  is.  Can 
we  distinguish  cases  of  endocarditis  or  of  myocarditis  of  syphilitic 
origin  from  those  due  to  other  causes?  Until  the  advent  of  the 
Wassermann  test  the  only  way  of  determining  this  was  by  the  results 
of  treatment.  From  empiric  knowledge  the  syphilitic  cases  could  be 
suspected;  neither  from  symptoms  nor  physical  signs  could  it  be 
said  that  the  heart  lesion  was  of  syphilitic  origin.  A  case  of  aortic 
incompetency  of  rheumatic  origin  presents  the  same  clinical  signs 
as  does  one  of  syphilitic.  We  are  therefore  unable  to  determine 
from  a  consideration  of  the  clinical  facts  alone  whether  or  not  specific 
medication  should  be  employed.  When  such  doubt  exists  the 
Wassermann  test  will  be  of  greater  value  to  us,  for  although  the 
absence  of  the  Wassermann  reaction  does  not  disprove  the  existence 
of  syphilis,  its  presence  certainly  justifies  antisyphilitic  medication. 

Among  the  cases  studied  by  us  there  were  thirteen  (I,  IV,  VHI, 
XV,  XVII,  XIX,  XX,  XXI,  XXII,  XXV,  XXVI,  XVIII,  XXIX) 
in  which  the  disease  was  limited  almost  entirely  to  the  aortic  valve. 
In  92  per  cent,  of  cases  of  aortic  disease  a  positive  reaction  was 
obtained;  in  77  per  cent,  it  was  strongly  positive.  Citron  found  this 
to  be  the  case  in  62.6  per  cent,  of  his  cases.  In  his  and  in  our  own 
series  the  percentages  are  so  high  that  one  cannot  doubt  the  impor- 
tance of  syphilis  as  an  etiological  factor  in  the  causation  of  this 
condition.  Of  these  13  subjects,  8  acknowledged  a  previous  specific 
infection;  in  the  other  5  it  was  either  unknown  or  denied.  We  have 
had  5  cases  (Nos.  XII,  XVIII,  XXIV,  XXVII,  XXXVI)  in  which 
there  was  both  aortic  and  mitral  disease.  In  this  series  there  was  one 
positive,  2  weakly  positive,  and  2  negative  reactions.    This  proves  that 

6  New  York  Med.  Jour.,  October  22,  1898;  Medical  Record,  February  20,  1904. 
•Wright  and  Richardson  (Boston  Med.  and  Surg.  Jour.,  1909,  cLx,  539)  have  found  struc- 
tures identical  with  Spirochaeta  pallida  in  five  cases  of  aortitis. 
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when  there  is  a  combined  lesion  of  the  mitral  and  aortic  valves,  rheu- 
matism and  other  form«  of  endocarditis  vie  in  etiological  importance 
with  those  due  to  syphilis.  In  11  cases  of  mitral  disease  alone  the 
Wassermann  test  was  made,  and  of  these,  2  were  positive  and  9 
were  negative.  In  all  of  these  specific  infection  was  either  unknown 
or  deniefl. 

Although  it  was  not  our  purpose  to  include  cases  of  arteriosclerosis 
or  cases  of  dilated  aorta  accompanied  by  generalized  arterial  sclerosis, 
there  were  two  such  cases  (VII  and  IX)  in  our  series,  one  of  which 
gave  a  positive  and  the  other  a  negative  Wassermann  reaction. 

In  a  case  seen  by  one  of  us  in  the  neurological  wards  of  Mt.  Sinai 
Hospital,  a  curious  light  was  thrown  by  the  Wassermann  test  on  a 
condition  that  seemed  unusually  puzzling.  The  patient,  a  young 
man,  aged  thirty  years,  in  good  general  physical  condition,  had 
sustained  an  apoplectic  seizure  followed  by  a  left  hemiplegia.  The 
hemiplegic  attack  came  on  gradually  without  loss  of  consciousness, 
after  the  fashion  of  a  hemiplegia  due  to  thrombosis  and  not  to 
embolism.  His  heart  exhibited  all  the  signs  of  aortic  and  mitral 
insufficiency,  from  which  the  occurrence  of  embolism  could  easily 
have  been  explained.  In  this  case  the  Wassermann  reaction  was 
positive,  and  in  view^  of  such  positive  reaction  it  seems  to  us  fair  to 
infer  that  the  resulting  hemiplegia  w^as  not  directly  due  to  the  cardiac 
condition,  but  that  there  was  unquestionably  a  widespread  specific 
endarteritis,  w^hich,  as  in  so  many  other  cases,  w^as  responsible  for 
a  hemiplegia  due  to  thrombosis. 

The  value  of  this  test,  from  the  point  of  view  of  therapeutics,  was 
well  demonstrated  by  the  following  cases:  A  young  man,  aged 
thirty-seven  years,  was  admitted  to  the  City  Hospital  with  symp- 
toms which  suggested  aneurysm,  but  the  preponderance  of  evidence 
was  finally  in  favor  of  incompetency  of  the  aortic  valves.  The 
diastolic  murmur  over  the  entire  aortic  area,  which  was  propagated 
down  the  sternum,  the  Flint  murmur,  the  forcible  apex  beat,  and 
the  h^-pertrophy,  despite  the  apparent  difference  in  the  radial  pulses, 
indicated  aortic  regurgitation.  The  patient  made  marked  improve- 
ment under  rest  and  mercurial  medication,  which  w^as  pushed  to  the 
extreme  as  a  result  of  a  positive  Wassermann  finding. 

A  positive  finding  helped  to  confirm  the  diagnosis  of  aneurysm  in 
the  following  case:  A  negro,  aged  fifty-three  years,  who  had  had  a 
chancre  at  twenty,  complained  of  dyspnoea  one  year  previous  to  his 
admission  to  the  City  Hospital.  Six  months  later  he  began  to  cough 
and  to  have  trouble  in  swallowing,  and  about  this  time  he  complained 
also  of  pain  over  the  sternum.  Physical  examination  revealed  a 
tracheal  tug,  no  pulsation  of  the  neck,  a  soft,  blowing,  systolic  murmur 
over  the  entire  upper  part  of  the  sternum,  profound  dulness  over 
the  transverse  arch  of  the  aorta,  and  a  distinct  difference  in  the 
volume  of  the  radial  pulses.  He  had  likewise  a  chronic  interstitial 
nephritis.    The    aneurysm    ruptured   into  the    left  pleural  cavity. 
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It  was  large  and  sacculated,  about  15  cm.  in  diameter,  and  has 
its  opening  into  the  aorta  in  the  lower  part  of  the  transverse  arch; 
anteriorly  it  pressed  against  the  sternum.  The  left  lung  was 
adherent  to  the  aneurysmal  sac.  There  was  a  rupture  of  the  aneu- 
rysm about  the  centre  of  the  anterior  wall  along  the  line  of  adhesion 
of  the  lung.  The  left  recurrent  laryngeal  nerve  was  involved  in 
the  adhesions. 

In  the  accompanying  table  the  main  facts  are  stated  in  con- 
densed fashion  upon  which  our  conclusions  are  based.  These 
are:  (1)  From  a  study  of  36  cases  of  cardiac  and  vascular  disease 
the  importance  of  syphilis  as  a  causative  factor  is  established  in  a 
very  large  percentage  of  all  the  cases.  (  2)  The  highest  percentage 
was  obtained  in  cases  of  aneurysm,  in  which  a  positive  Wassermann 
reaction  was  obtained  in  all  of  five  cases.  In  the  cases  of  aortic 
disease  10  out  of  13  cases  gave  a  strongly  positive  reaction;  2 
gave  a  weak  positive  reaction.  (3)  In  marked  contrast  to  this  are 
the  cases  of  diffuse  chronic  endocarditis  affecting  the  mitral  valve, 
in  which  only  1  of  the  7  cases  gave  a  positive  reaction.  The 
inference  is  justified  that  rheumatic  and  other  infectious  agencies 
are  a  much  more  potent  etiological  factor  in  diffuse  chronic  endo- 
carditis than  is  syphilis.  Taking  all  these  facts  into  consideration, 
there  can  be  little  doubt  that  when  we  have  pronounced  symptoms 
of  aneurysm  or  of  aortic  disease  it  is  well  to  suspect  syphilis,  even 
though  the  manifestations  may  be  latent.  Citron  is  no  doubt  right 
in  believing  that  s}^hilis  is  by  far  a  commoner  cause  of  aortic  insuffi- 
ciency than  the  history  and  the  clinical  findings  would  seem  to 
suggest.  Even  in  those  cases  in  which  articular  rheumatism  and  other 
infectious  agents  may  have  played  some  sort  of  role,  and  in  which 
metallic  poison  or  abuse  of  alcohol  or  of  nicotine  be  admitted,  if  a 
Wassermann  reaction  gives  positive  results,  antisyphilitic  treatment 
should  be  instituted,  whatever  else  may  have  been  discovered  regard- 
ing the  antecedent  history  of  the  patient.  No  doubt  articular  rheu- 
matism and  syphilis  occur  often  enough  in  one  and  the  same  indi- 
vidual, and  if  the  course  of  antisyphilitic  treatment  has  been  decided 
upon,  we  may  at  least  ask  that  it  be  properly  administered.  Without 
entering  upon  the  many  moot  points  in  this  therapeutic  controversy 
we  are  in  favor  of  the  routine  treatment  by  hj'podermic  injection 
of  mercury.  We  leave  the  choice  of  a  soluble  or  insoluble  salt  to  the 
experiences  or  the  prejudices  of  the  individual  practitioner.  Our 
best  results  have  been  obtained  by  the  use  of  deep  sublimate  injec- 
tions. It  ma.y  be  argued  that  little  is  to  be  expected  from  antisv'phi- 
litic  treatment  in  an  advanced  case  of  aortic  insufficiency  or  of 
aneurysm.  In  some  of  our  cases  marked  improvement  in  the  cardiac 
and  vascular  symptoms  has  followed  upon  such  treatment,  but  even 
if  the  vascular  system  should  not  improve  upon  the  mercurial  treat- 
ment, a  positive  Wassermann  reaction  would  justify  vigorous  specific 
treatment  for  the  purpose  of  preventing  serious  S}'philitic  involvement 
of  other  organs  and  systems  of  the  body. 
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THE  VARIOUS  TYPES  OF  PLAGUE  AND  THEIR  CLINICAL 
MANIFESTATIONS.' 

By  KiiA.N  Baiiadlu  X.  II.  Chuksy,  M.D., 

8PKC1.VL  ASSISTANT   HKALTH   OFFICKU   TO  THE    BOMBAY   MUNICITALITY,    IN   CHARGE   OF  THE 

ARTHUR   ROAD   INFECTIONS    DISEASE   HOSPITAL  AND  THE   MARATHA 

PLAtifE   HOSPITAL,    BOMBAY,    INDIA. 

The  invasion  of  the  human  organism  bv  BaciUus  pestis  manifests 
itself  in  certain  well-tlefined  and  clinicallv  recognizable  forms. 
Their  development  is  determined  solely  by  the  path  of  entrance 
of  the  virus  into  the  .system:  (a)  If  the  infection  takes  place  through 
the  skin,  by  the  bite  of  a  rat-flea,  or  any  other  agency,  and  is  con- 
veyed into  the  lymph  glands  by  the  lymph  stream,  the  huhonic  type 
is  the  result;  (6)  if,  under  identical  conditions,  the  infection  be- 
comes localized  in  the  skin  and  subcutaneous  cellular  tissue,  with 
or  without  secondary  involvement  of  the  lymph  glands,  the  cellulo- 
cutaneous  type  ensues;  (c)  if,  again  under  the  same  circumstances, 
the  blood  stream  becomes  directly  infected,  the  septicemic  type 
develops;  and  (d)  if  the  lung-tissue  becomes  primarily  infected, 
through  inhalation  or  other  causes  via  the  air  passages,  the  'pneu- 
monic type  ensues. 

Four  clinical  types  are,  thus,  capable  of  differentiation  at  the 
bedside,  each  having  special  characteristics  of  its  own,  and  each 
with  an  important  bearing  upon  the  prognosis.  The  almost  classical 
and  synonymous  association  of  the  word  buboes — emerods  in 
Biblical  language — with  plague,  absorbed  the  whole  attention  of 
the  observers  to  the  exclusion  of  the  other  types,  when  the  disease 
first  broke  out  at  Bombay.  Clinical  observation,  however,  soon 
revealed  the  presence,  as  Childe-  was  al)le  to  demonstrate,  of  a  few 
cases  of  the  pneumonic  type  in  1897.  Subsequently  the  septicemic 
type  was  encountered  and  described  by  several  observers,  including 
myself;  and  finally,  after  careful  study  of  a  number  of  cases, 
extending  over  three  epidemics,  I  was  enabled  to  verify  and 
describe  the  cellulocutaneous  type  in  1900.^ 

All  these  types  do  not  prevail  to  the  same  extent.  Hospital  ex- 
perience at  the  Arthur  Road  and  Maratha  Hospitals  at  Bombay,* 
throughout  twelve  epidemics  comprising  over  13,600  cases,  shows 
that  the  bubonic  type  contributes  92.8  per  cent,  of  all  cases;  the 
cellulocutaneous  type,  3.7  per  cent.;   the  septicemic  type,  2.4  per 

'  Read  by  title  at  the  sixth  annual  meeting  of  the  American  Society  of  Tropical  Medicine, 
Washington,  D.  C,  April  10,  1909. 

'  Transactions  of  the  Medical  and  Physical  Society  of  Bombay,  1897. 

'  Some  Observations  on  Plague  and  its  Treatment  with  Lustig's  Serum,  Transactions  of 
the  Medical  and  Physical  Society  of  Bombay,  1900. 

*  N.  H.  Choksy.  An  address  on  the  General  Pathology  and  Serum  Treatment  of  Plague, 
1908. 
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cent.;  the  pneumonic  type^  1.0  per  cent.;  and  pestis  amhulans,  0.1 
per  cent.  These  ratios,  however,  are  not  constant  even  for  all  of 
India;  and  in  other  parts  of  the  world  many  variations  have  been 
recorded.  At  Hongkong,  for  instance,  Koch"  has  reported  the 
following  incidence:  The  bubonic  type,  G3.6  per  cent.;  the  septi- 
cemic type,  31.4  per  cent.;  and  the  pneumonic  type,  5  per  cent.,  in 
510  patients  observed  during  1904. 

I.  The  Bubonic  Type.  Within  three  days  after  infection  and 
usually  without  any  prodromes,^  the  patient  becomes  suddenly  ill, 
sometimes  in  the  midst  of  his  work,  has  a  rigor,  feels  giddy,  and 
may  even  fall  in  the  act  of  walking.  The  temperature  begins  to  rise 
almost  immediately  and  simultaneously  with  it,  pain  and  tenderness 
in  the  infected  glands  are  complained  of.  Such  glands  may  be 
situated  in  different  parts  of  the  body,  the  order  of  frequency  being 
the  femoral,  inguinal,  and  iliac  glands,  separately  but  more  often 
in  continuation,  the  axillary,  and  the  brachial  chain  with  the  epi- 
trochlear,  the  cervical,  parotid,  and  submaxillary  glands,  and  but 
rarely  those  in  other  positions,  such  as  the  femoral  chain,  the  popli- 
teal, in  the  calf,  at  the  ankle,  at  the  bend  of  the  elbow,  pre-auricular, 
or  even  occipital.  The  eyes  become  suffused,  the  mind  somewhat 
dull,  the  speech  faltering,  and  the  expression  either  apathetic  or 
anxious  and  frightened  The  patient  is  generally  averse  to  acknowl- 
edge that  he  is  at  all  ill,  and  often  refuses  to  take  to  his  bed.  Even 
if  convinced  that  he  is  afflicted  with  plague — for  there  exist  but  few 
who  do  not  realize  it — he  persists  in  ascribing  his  symptoms  to  a 
chill  or  exposure,  and  the  swelling  and  pain  in  the  bubo  to  a  sudden 
strain  and  more  often  to  the  initial  fall.  On  the  other  hand,  it  often 
happens  that  the  patient  not  only  apparently  deludes  himself,  but 
succeeds  in  deceiving  those  around  him,  by  denying  the  presence 
of  pain  or  tenderness  in  the  bubo,  and  if  the  medical  attendant 
is  not  confident  or  resolute  in  his  diagnosis,  he  shares  the  same 
fate,  to  the  ultimate  ruin  of  the  patient.  As  the  temperature  rises, 
the  pulse  becomes  quickened,  usually  out  of  all  proportion  to  the 
normal  ratio,  is  found  to  be  of  low  tension  and  easily  compressible, 
even  within  a  few  hours.  There  may  be  nausea  or  vomiting,  mostly 
of  bile,  and  by  the  evening  the  temperature  becomes  elevated  to 
104°  to  105°;  there  is  restlessness  and  insomnia,  if  not  actual  de- 
lirium. Pain  and  swelling  in  the  bubo  are  more  noticeable,  and 
periglandular  oedema  may  appear.  The  patient  thus  presents 
within  a  few  hours  all  the  cardinal  symptoms  of  plague. 

*  Major  G.  Lamb,  I. M.S.  The  Etiology  and  Epidemiology  of  Plague:  A  Summary  of  the 
Work  of  the  Plague  Commission,  1908.  The  Plague  Research  Commission  states  that  the 
proportion  is  about  2.5  per  cent.,  and  that  is  probably  correct,  inasmuch  as  many  cases 
go  unrecognized  and  others  succimib  at  home. 

5  Colonial  Medical  Report  for  Hong  Kong  for  the  Year  1904,  Journal  of  Tropical  Medicine, 
August  1,  1905. 

'  No  local  lesion  is  noticeable  at  the  seat  of  infection  except  among  8  to  10  per  cent,  of  cases. 
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The  following  inorniiit^  a  .sli<;lit  remission  in  the  temperature 
may  or  may  not  be  observed,  but  without  any  amehoration;  all  the 
symptoms,  general  and  local,  become  more  intensified;  the  tongue  is 
now  dry  and  presents  the  characteristic  appearance  of  wash  leather, 
but  with  a  red  tip  and  margins;  the  weakness  of  the  circulation  is 
more  pronounced,  and  the  extremities  are  cold.  The  patient  does  not 
like  to  be  disturbed  out  of  the  position  he  may  have  assumed,  resents 
all  or  any  interference,  is  obstinate,  and  refuses  nourishment  and 
medicines;  there  is  extreme  irritability,  coujiled  with  greater  dulness 
of  the  mental  faculties;  the  speech  is  thicker,  the  syllables  being 
drawn  out,  or  there  may  be  aphasia;  delirium  may  exist;  and  the 
temperature  rises  to  the  same  or  even  a  higher  range  than  the  first 
day.  After  a  restless  night  and  the  lapse  of  forty-eight  hours,  there 
apj)ears  a  distinct  and  perceptible  remission  in  the  temperature, 
varying  from  1°  to  4°  or  more,  with  or  without  apparent  amelioration. 
If  the  former,  it  is  extremely  deceptive  and  of  short  duration,  inas- 
much as  within  a  few  hours  there  is  a  complete  change  for  the  worse 
in  every  respect.  The  usual  course  however,  is  for  the  remission 
to  be  unaccompanied  by  any  temporary  improvement.  As  all 
the  symptoms  become  more  and  more  aggravated,  the  buboes  are 
larger  and  more  prominent,  the  local  oedema  greatly  increased, 
the  pulse  feebler.  By  evening  the  temperature  again  becomes  ele- 
vated to  the  same  or  even  a  higher  level  than  on  the  previous  days. 
With  these  symptoms  the  patient  may  be  said  to  enter  the  most 
critical  phase  of  the  disease,  inasmuch  as  the  following  two  days 
decide  his  fate — the  average  duration  of  fatal  cases  being  but  five 
and  one-half  days.  Here  we  are  practically  at  the  parting  of  the  ways 
the  future  depending  upon  two  factors:  (1)  It  depends  upon  the 
extent  of  the  cardiovascular  paresis,  as  also  upon  the  acute  infective 
flegeneration  of  the  myocardium  brought  about  by  the  toxemia. 
These  lead  to  sudden  cardiac  syncope  or  gradual  enfeeblement  of 
the  circulation,  with  eventual  heart  failure,  preceded  by  a  slowly 
progressive  (edema  of  the  lungs,  owing  to  the  vicious  circle  set  up 
l)etween  the  circulatory  and  the  respiratory  apparatus.  Should 
this  occur,  death  usually  takes  place  between  the  third  and  fifth  days 
of  illness.  Fully  82  per  cent,  of  all  deaths  among  these  cases  occur 
within  this  period,  and  18  per  cent,  thereafter.  The  average  rate 
of  recovery  among  them  is  about  55  per  cent.  (2)  It  depends  upon 
the  presence  of  septicemia,  for  it  is  about  this  period,  that  is,  the 
third  day — though  in  a  few  cases  even  earlier — that  this  primary 
dominant  factor  in  plague  shows  itself.  Instead  of  the  infection 
remaining  strictly  localized  within  the  lymphatic  system,  it  becomes 
generalized  through  infection  of  the  blood  stream,  owing  to  numer- 
ous direct  communications  that  naturally  exist  between  the  lymph 
channels,  on  the  one  hand,  and  arteries  and  veins  on  the  other,  in 
the  axilla,  the  side  of  the  thorax,  in  the  groin  and  other  situations 
where  buboes  mostly  predominate.    In  the  case  of  deep  abdominal 
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buboes  the  veins  Ijecome  adherent  to  them,  and  thus  direct  infection 
of  the  blood  is  Ijrouglit  about.  Once  BaciUus  pestis  gains  entrance 
into  the  circulation,  it  multiplies  enormously,  and  rapidly  becomes 
distributed  throughout  the  internal  organs,  notably  in  the  spleen 
and  the  liver.  Masses  of  bacilli  cause  embolic  infarcts  in  the  organs, 
besides  inducing  terminal  pneumonia.  And  as  disintegration  goes 
on  simultaneously  with  multiplication,  the  liberated  endotoxin 
simply  floods  the  tissues,  produces  necrotic  degeneration  of  the 
organs,  and  sets  up  hemorrhages  from  almost  all  hollow  and  solid 
viscera;  profound  changes  in  the  finer  elements  of  the  nervous 
system  occur  from  the  toxin  combining  with  the  tissue  cells,  dis- 
organizing their  functions  and  laying  in  train  the  seeds  of  future 
mischief,  the  effects  of  which  time  and  patience  alone  can  eradi- 
cate. 

The  septicemia  is  generally  of  a  progressive  type,  being  most 
intense  just  prior  to  death;  the  number  of  organisms  present  in 
the  blood  may  vary  from  10  to  1,000,000  per  cubic  centimeter,  and 
the  growth  of  colonies  on  sloped  agar  from  0.1  c.c.  of  the  blood  may 
be  few,  fairly  numerous,  numerous,  or  very  numerous,  as  classified 
by  the  Plague  Research  Commission.^ 

The  development  of  septicemia  can  only  be  positively  confirmed 
by  bacteriological  examination  of  the  blood  by  culture,  as  the  micro- 
scope fails  to  give  any  positive  indication  except  in  about  17  per 
cent,  of  such  cases.  The  clinical  signs,  however,  in  about  72  per 
cent,  of  these  cases  raise  a  strong  presumption  of  its  presence;  these 
consist  in  a  quick,  thready,  compressible  or  almost  imperceptible 
pulse,  accompanied  by  intense  nervous  prostration,  jaundice,  and 
rapid  wasting  of  the  muscular  and  adipose  tissues  of  the  face, 
the  features  becoming  pinched  and  hollowed  out,  even  in  the  course 
of  a  single  night,  together  with  hemorrhages  from  the  stomach, 
kidneys,  or  intestines.  Per  contra,  the  condition  of  the  patient  in 
about  28  per  cent,  of  such  cases,  even  in  spite  of  a  profound  septi- 
cemia, is  apparently  so  favourable  that  the  physician  is  often  deceived; 
the  prognosis  suddenly  and,  indeed,  without  any  warning  becomes 
falsified  within  a  few  hours,  as  death  takes  place  by  rapid  cardiac 
failure.  About  85.5  per  cent,  of  all  deaths  among  septicemic  cases 
occur  within  six  to  seven  days  of  illness,  and  14.5  per  cent,  thereafter. 
The  average  recovery  rate  among  them  varies  from  3  to  4  per  cent, 
only,  as  compared  with  55  per  cent,  among  the  non-septicemic. 

If  the  ultimate  fate  of  the  patient  is  to  be  decided  by  the  first 
factor — cardiac  failure  through  toxemia — his  general  condition 
becomes  gradually  worse  after  the  evening  of  the  third  day,  the 
temperature  oscillates  until  death  between  102°  to  104°,  the  delirium 
becomes  fierce  or  maniacal,  requiring  physical  restraint;  he  refuses 

*  Journal  of  Hygiene,  Extra  Nos.  1  and  4,  being  Reports  on  Plague  Investigations  in  India, 
September,  1906,  and  May,  1908. 
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incdiciiu's  uikI  nourishnuMit,  and  each  act  of  strii<rti;U'  or  restlessness 
luhis  to  the  eti'orts  of  tlie  greatly  embarrassed  heart,  until  it  event- 
ually ceases  to  beat,  the  patient  sometimes  expiring  in  the  course  of 
or  iininediatt'ly  after  a  violent  attenij)t  at  exertion,  engendered 
j)resunKii)ly  through  delicient  oxygenation  or  air-hunger.  On  the 
other  hand,  if  a  septicemia  is  to  be  the  determining  factor,  the 
struggle  between  its  steady,  onward  progress  and  the  defensive 
processes  of  the  system  is  no  less  arduous  or  prolonged.  The  clinical 
features  above  described  supervene,  the  temperature,  however, 
affording  no  clue;  terminal  pneumonia,  internal  and  external  hemor- 
rhages, a  semicomatose  condition  or  actual  coma,  end  the  scene 
within  the  first  week.  Whenever  a  septicemia  is  limited  in  extent 
or  is  controlled  by  the  action  of  the  antipest  serum,  and  the  life 
of  the  patient  thus  prolonged,  he  drifts  into  marasmus,  which  I 
have  described  fully  in  a  paper  read  at  the  Bombay  Medical 
Congress  of  1909." 


OAVS  OF  DISEASE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RESP. 

io 

40 
35 
30 

25 
20 
15 

PULSE 

150 
140 
130 
120 
110 
100 
90 
80 
70 

TEMP. 

105^ 
104' 
103 
102= 

lor 

M.E. 

M.E. 

M.E. 

M.E. 

M.E. 

M.E. 

M.E. 

M.E. 

M.E. 

M.E. 

^LK 

. 

Ml^ 

W 

A 

nl 

A 

A 

I  * 

r 

■"> 

\ 

K 

V\ 

1 ' 

v 

V 

\ 

v^ 

'JO 
97' 

/I     ' 

\ 

\ 

w 

^— J ► 

.-»-. 

x^ 

Fig.  1. — Chart  of  a  normal  case  of  plague  of  the  bubonic  type.  (Solid  line  =  tem- 
perature; dash  line  =  pulse;  dotted  line  =  respiration.  Same  device  in  the  other 
charts.) 

If  the  patient  is  to  recover,  the  further  progress  of  the  case  is 
demonstrated  by  the  accompanying  chart  (Fig.  1).  After  the  lapse 
of  forty-eight  to  sixty  hours  or  longer  since  the  evening  of  the  third 
day,  that  is,  by  the  sixth  or  seventh  day,  a  gradual  but  perceptible 
change  for  the  l)etter  becomes  evident.  The  temperature  slowly 
declines,  there  is  amelioration  in  the  general  condition,  the  pulse 
improves  in  volume  and  tension,  and  the  bubo  or  buboes  become 
more  circumscribed  and  prominent  from  commencing  necrosis  and 
suppuration.  The  pyrexia  terminates  l)y  lysis,  by  short  elevations 
and  remissions,  until  it  reaches  normal  on  the  morning  of  the  ninth 


»  N.  H.  Choksy.     On  the  Clinical  Significance  of  Septicemia  in  Human  Plague,  Bombay 
Medical  Congress,  1909. 
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or  tenth  day,  the  tongue  gradually  clears,  the  appetite  returns,  the 
patient's  appearance  is  brighter,  and  a  very  hopeful  sign — he  com- 
mences to  grumble  about  something  or  other,  or  everything  imagi- 
nable. Should  the  buboes  suppurate,  incision  is  required.  The 
curve  of  temperature  in  a  normal  and  uncomplicated  case  is  thus 
limited  to  about  ten  days;  occasionally  it  is  shorter,  but  never  less 
than  eight  days.  It  is  usually  divisible  into  three  curves,  the  first 
terminating  on  the  morning  of  the  third  day,  the  second  on  that  of 
the  sixth  or  seventh,  and  the  third  on  or  about  the  tenth  day.  This 
indicates  that  the  disease  is  self-limited  and  bound  to  run  a  definite 
course,  and  that  no  abortive  treatment  can  possibly  deflect  or 
modify  its  course  except  the  early  and  liberal  use  of  the  antipest 
serum.  Variations  in  the  above  curve  are  numerous:  there  may  be 
but  two  only,  or  they  may  merge  into  each  other;  and,  besides, 
complications,  deep-seated  buboes  or  their  extension,  or  a  succession 
of  buboes  in  different  positions,  each  ushered  in  by  a  well-marked 
elevation — all  these  render  the  curve  unrecognizable  except  to  an 
expert. 

II.  The  Cellulocutaneous  Type.  The  development  of  the 
cellulocutaneous  type  is  dependent  upon  the  peculiar  property 
of  Bacillus  pestis  whereby  its  protoplasm  or  endotoxin  is  capable  of 
setting  up  inflammatory  and  retrogressive  changes  of  tissue  elements, 
leading  to  progressive  local  necrosis.  Klein^"  says,  in  reference  to 
other  organisms  (but  equally  applicable  to  the  bacillus  plague), 
that  the  necrosis  following  typical  symptoms  of  inflammation  is 
the  result  of  the  local  action  of  the  bacilli,  and  so  long  as  they  are  in 
sufficient  numbers  and  of  sufficient  virulence,  and  so  long  as  their 
multiplication  proceeds,  the  necrosis  of  the  tissues  spreads  into 
larger  and  larger  areas.  That  is  well  exemplified  in  the  case  of  the 
large  necrosis  often  observed  in  plague. 

Definite  lesions  at  the  point  of  infection  exist  in  about  8  to  10  per 
cent,  of  cases,  consisting  in  the  development  of  phlyctenules,  pus- 
tules, bullae,  and  umbilicated  buUse.  It  is  from  the  latter  that  this 
type  originates.  If  the  bulla  is  cut  open  or  bursts  of  itself  and  the 
central  core  is  removed,  its  point  of  attachment  to  the  base  appears 
as  a  small  dark  spot.  It  gradually  increases  in  size  until  the  whole 
of  its  base  is  encroached  upon,  and  obliterated  by  a  dark  eschar. 
This  continues  to  spread  at  the  circumference  from  day  to  day 
until  a  period  is  reached  when  the  medium  suitable  for  the  further 
multiplication  of  Bacillus  pestis  becoming  exhausted,  a  line  of 
demarcation  appears.  The  eschar  assumes  a  dark  greenish  hue, 
feels  cold  to  the  touch,  is  almost  hard  and  leathery,  and  depressed 
in  the  centre,  as  if  firmly  bound  down  to  the  tissues  underneath. 
Its  spreading  margin,  somewhat  higher,  is  conterminous  with  the 
surrounding  skin,  which  becomes  converted  into  a  hard,  angry,  in- 

1"  Brit.  Med.  Jour.,  August  4,  1900. 
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flainecl  areola  studded  with  minute  vesicles;  and  often  small,  second- 
ary iiocrosis  is  noticeahle  at  some  distance  from  the  periphery 
through  infection  frt)ni  the  parent  necrosis  when  it  hapens  to  be 
extensive.  ]Multi})le  umbilicated  bulhe  are  also  occasionally  met 
with  on  diti'erent  parts  of  the  body  surface,  each  giving  rise  to  a 
small  necrosis.  If  a  little  fluid  be  examined  from  the  margin,  it 
invariably  shows  a  pure  culture  of  Bacillus  pestis.  The  destruc- 
tive process,  if  limited,  becomes  a  comparatively  benign  form  of 
plague,  to  which  I  have  applied  the  term  "  Cellulocutaneous 
Plague.""  The  buboes,  if  present — they  are  not  invariably  so— are 
secondary;  and  although,  owing  to  the  slowness  of  the  process,  the 
course  of  the  disease  is  prolonged  from  two  to  three  weeks  instead 
of  the  normal  period  of  eight  to  ten  days,  the  recovery  rate  is  higher. 
It  is  probable  that  recovery  is  determined,  as  Pescarolo  and 
Quadrone'-  say  in  relation  to  Eberth's  bacillus  in  typhoid  fever,  by 
the  behavior  of  Bacillus  pestis  in  the  tissues  in  relation  to  the 
processes  of  infection  and  immunization,  which  differs,  as  we  have 
already  seen,  from  what  it  is  when  confined  to  the  circulation;  and 
in  its  conflict  with  the  cellular  elements  of  the  tissues,  immunizing 
bodies  are  produced  which  bring  the  infective  process  to  a  rapid 
termination.  Should  the  necrosis  become  extensive,  as  in  some  cases 
it  does,  involving  as  much  as  sixty  to  ninety  square  inches  of  the 
body  surface,  the  infection  becomes  generalized  and  the  patient 
succumbs  through  septicemia.^^  Once  the  line  of  demarcation  has 
formed,  it  is  not  difficult  to  remove  the  entire  slough  en  masse,  leaving 
behind  a  saucer-shaped  depression  in  the  subcutaneous  tissue 
(often  exposing  the  deep  fascia  and  muscles)  of  gradually  increasing 
depth  from  the  periphery  to  the  centre,  filled  with  shreds  of  necrosed 
tissue,  pus,  and  blood;  it  gradually  assumes  a  healthy  aspect  under 
appropriate  treatment.  Such  necroses  have  been  observed  on  the 
scalp,  neck,  face,  back,  chest,  arm  and  forearm,  the  abdominal 
wall,  lumbar  and  gluteal  regions,  over  the  mammary  gland,  the 
vulva,  and  on  the  scrotum,  the  thigh,  leg,  and  foot;  in  fact,  wherever 
such  umbilicated  blisters  might  be  situated  The  destruction  of  the 
soft  tissues  is  often  enormous,  and  large  cavernous  cavities  exposing 
the  bones  of  the  face  and  head,  involving  exfoliation  of  the  periosteum, 
and  so  also  the  cartilages  of  the  ear,  the  eyelids,  and  the  nasal  bones. 
The  upper  and  the  lower  jaws  may  be  exposed  when  the  process  is 
confined  to  the  head,  neck,  and  face;  the  ribsnnay  become  exposed 
on  the  side  of  the  thorax,  and  the  testes  if  the  scrotum  is  involved. 

The  clinical  features  are  confined  mainly  to  the  local  manifesta- 
tion, its  progress  being  marked  by  a  slow  and  steady  advance  from 

"  Otherwise  called  carbuncles,  and  hitherto  assumed  to  be  a  complication  of  plague;  also 
known  as  pest  necrosis. 

'2  Zentralb.  fur  imi.  Med.;  Brit.  Med.  Jour.  (Epitome  No.  292),  November  14,  1908. 

"  It  is  also  possible  for  septicemia  to  occur  through  the  original  bulla,  before  necrosis 
develops,  as  in  Case  No.  129,  of  1908,  at  the  Maratha  Hospital. 
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day  to  day  until  the  line  of  demarcation  forms.  The  presence  of 
buboes  in  direct  lymphatic  communication  with  the  necrosis  is 
dependent  upon  its  extent.  If  the  necrosis  is  small  and  less  than  a 
dollar  in  size,  the  buboes  are  more  pronounced  and  the  clinical 
phenomena  almost  identical  with  those  observed  in  the  bubonic 
type.  Should  it  be  larger — four  to  six  inches  in  diameter — the 
buboes  are  of  subordinate  significance,  inasmuch  as  the  invasion 
being  strictly  localized,  the  general  disturbance  of  the  system  is 
not  so  great  and  the  result  favorable.  When  the  primary  necrosis 
is  at  all  extensive  and  oversteps  the  above  limit,  there  are  more 
chances  of  a  septicemia  developing,  or,  again,  the  patient  may  suc- 
cumb through  secondary  infection  or  prostration,  even  after  its 
excision."  The  recovery  rate  is  about  36  per  cent.,  as  compared 
with  25  per  cent,  in  the  bubonic  type,  and  thus  it  constitutes  the  most 
benign  type  of  plague. 
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Fig.  2. — Chart  of  a  normal  case  of  plague  of  the  cellulocutaneous  type. 

The  accompanying  chart  (Fig.  2)  illustrates  the  temperature 
curve  of  a  case  in  which  two  necroses  existed  under  the  left  costal 
margin,  together  with  a  bubo  in  the  left  axilla ;  the  latter  suppurated 
and  was  incised  on  the  fifteenth  day  of  illness.  The  course  of  the 
affection  is  seen  to  be  prolonged  to  a  fortnight,  and  the  temperature 
curve  is  quite  dissimilar  to  that  in  the  bubonic  type. 

The  accompanying  photograghs  (Figs.  3  to  8)  demonstrate  the 
varying  extent  of  the  necrosis  in  different  cases. 

III.  The  Septicemic  Type.  The  septicemic  type  owes  its  origin 
to  primary  infection  of  the  blood,  Bacillus  pestis  gaining  direct 
entrance  into  the  circulation.^**    The  course  of  the  affection  is  vari- 


»  N.  H.  Choksy.     The  Treatment  of  Plague  with  Prof.  Lustig's  Serum,  Bombay,  1903. 

"  Malignant  infection,  with  tiny  deep-seated  buboes  and  early  septicemia,  is  liable  to  be 
mistaken  for  septicemic  plague,  the  true  nature  of  such  cases  being  revealed  only  at  the 
autopsy. 
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tible,  extending;  from  five  to  ten  days.     As  in  secondarv  septiceinia 
in  the  bubonic  type,  a  certain  pro])ortion  of  cases  do  not  exhibit 


Fig.  3.  —A  small  necrosis  on  the  back  in  the  lumbar  region  with  secondary  buboes  in 
Scarpa's  triangle;  recovery. 


Fig.  4. — A  large  necrosis  involving  the  forehead  and  side  of  the  face  over  the  temporal, 
zygomatic,  malar,  and  nasal  regions,  with  destruction  of  the  upper  and  lower  eyelids; 
recovery. 
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any  clinical  signs  of  grave  systemic  infection;  so  also  there  exist 
similar  cases  in  the  primary  infection,  in  which,  beyond  a  persistent 
high  temperature  with  short  morning  remissions  and  evening  exacer- 
bations and  a  weak  and  frequent  pulse,  there  is  total  absence  of  all 
grave  symptoms:  no  jaundice,  no  wasting,  no  prostration,  no  delirium 


Fig.  6 

Figs.  5  and  6. — Front  and  back  views  of  an  extensive  necrosis,  extending  from  the  fold 
of  the  groin  to  the  iliac  crest,  over  the  hip,  and  to  the  lumbar  region,  with  small  secondary 
necroses;  fatal. 


the  mental  faculties  perfectly  clear,  and  to  all  intents  and  purposes 
nothing  apparently  serious  to  bespeak  a  fatal  termination  within 
three  to  six  days.  And  yet,  such  is  the  way  in  which  they  invariably 
terminate.  The  only  possible  means  of  diagnosis  is  by  culture  of  the 
blood,  which  is  not  often  undertaken  until  too  late,  and  by  the  time  it 
becomes  confirmed  the  patient  has  succumbed  through  cardiac  failure. 
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The  accompanving  oliart  (Fig.  9)  illustrates  t\w  course  of  such  a 
case  with  all  the  above  cliaracteristies. 


Fig.  7. — Secondary    necrosis  from  the  bubo  infecting  the  subcutaneous  cellular  tissue  in 
Scarpa's  triangle;  recovery. '^ 


Fig.  8. — Wounds  from  two  necroses,  one  on  the  scalp  and  the  other  on  the  side  of  the  neck, 
in  the  process  of  cicatrization. 


''  Secondary  necrosis  from  infection  of  the  skin  and  subcutaneous  cellular  ti.ssue  by  the  bubo 
is  occasionally  met  ■with,  when  the  latter  rapidly  enlarges,  comes  up  to  the  surface,  and  forms 
adhesions.  It  spreads  similarly  as  the  primary,  and  when  the  eschar  is  removed,  the  bubo 
is  found  to  be  firmly  attached  to  its  under  surface. 
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Bv  far  the  more  common,  however,  is  the  type  in  which  the  symp- 
toms are  well  pronounced  at  the  very  outset,  the  temperature 
usually  following  until  the  fourth  day  the  ordinary  course,  as  in  the 
bubonic  type,  but  variable  thereafter.  An  extremely  weak  and 
thready  pulse,  intense  and  grave  jaundice,  profound  nervous  pros- 
tration, the  limbs  heavy  and  almost  leaden,  stupor  or  coma,  the 
tongue  brown,  hemorrhages  from  the  stomach,  kidneys,  or  intes- 
tines, or  subconjunctival,  coldness  of  the  extremities,  and  a  few 
hours  before  death  the  appearance  of  one  or  more  buboes  in  dif- 
ferent parts  of  the  body — such  is  the  clinical  picture  exhibited. 
The  only  affection  for  which  such  cases  are  likely  to  be  mistaken 
is  grave  spirillar  infection  in  relapsing  fever,  but  the  absence  of  spirilla 
in  the  blood  and  the  culture  test  confirmed  the  diagnosis.  The 
following  charts  illustrate  the  course  of  such  cases:  Case  No.  1721, 
of  1905  (Fig.  10),  indicates  the  presence  of  severe  melena  causing 
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Fig.  9. — Chart  of  the  septicemic  type  of  plague 


collapse  wath  subsequent  reaction,  and  the  development  of  femoral, 
inguinal,  and  iliac  buboes  on  the  morning  of  the  day  the  patient 
succumbed.  The  other  two  cases.  No.  838,  of  1905  (Fig.  11),  and 
No.  65,  of  1904  (Fig.  12),  show  a  somewhat  more  prolonged  course, 
extending  between  nine  to  ten  days,  with  the  development  of  buboes 
on  the  seventh  and  ninth  and  tenth  days  respectively.  In  a  few 
septicemia  cases,  however,  the  buboes  appear  on  the  third  day  of 
illness,  the  affection  becomes  partially  localized  within  the  lymphatic 
system,  and  recovery  is  just  possible.  But,  on  the  whole,  the  fatality 
of  these  cases  is  so  great  that  not  more  than  2  per  cent,  recover. 

IV.  The  Pneumonic  Type.  The  most  insidious  and  virulent 
and  at  the  same  time  highly  infective  is  the  pneumonic  type.  The 
infection  is  usually  contracted  by  inhalation  of  the  fine  spray  of  the 
infective  sputum  teeming  with  the  bacilli.     It  is  just  possible  that 
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it  ipay  be  conveyed  by  the  infected  finger  to  the  pharynx  or  tonsils, 
where  a  focus  is  formed,  whence  the  lungs  become  infected.  Or, 
again,  the  apparent  primary  pneumonia  may  be  not  really  so,  but 
a  secondary  development  of  malignant  infection  with  deep-seated 
buboes,  not  felt  during  life-time,  and  early  septicemia.  The  clinical 
picture  of  the  type  is  masked  in  the  early  stages,  and  does  not  exhibit 
its  full  development  until  late.  The  course  varies  from  three  to  five 
days,  the  termination  being  invariably  fatal  (Fig.  13). 

Moderate  fever,  neither  the  pulse  nor  the  respiratory  ratio  cor- 
respondingly higher;  no  physical  signs,  and  yet  marked  prostration 
and  aspect  of  grave  illness;  then,  within  a  few  hours,  some  scanty 
pellets  of  hemorrhagic  sputum,  followed  by  death  within  twenty- 
four  hours,  characterize  the  disease.  The  apparent  initial  mildness 
rapidly  assuming  gravity  even  without  the  appearance  of  the  char- 
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Fig.  13. — Chart  of  the  pneumonic  type  of  plague. 

acteristic  sputum  is  a  pecular  feature  of  the  type.  The  sputum  may 
be  thick,  viscid,  almost  or  even  purely  hemorrhagic  or  thin  and 
mucoid,  tinged  bright  red;  it  may  be  profuse  or  extremely  scanty, 
and  brought  up  at  long  intervals.  Simple  microscopic  examination 
of  the  sputum  is  extremely  deceptive  for  purposes  of  diagnosis, 
as  other  organisms  simulating  the  morphological  characters  of 
Bacillus  pestis  are  not  of  infrequent  occurrence.  Many  cases  so 
diagnosticated  have  eventually  proved  not  to  be  pneumonic  plague. 
It  is,  therefore,  absolutely  necessary  to  make  a  culture  and  inoculate 
animals  with  it  or  with  the  sputum.  If  the  animal  responds  to  the 
usual  tests,  and  plague  bacilli  are  recovered  from  it,  then  only  can 
the  diagnosis  be  positive. 

The  rarity  of  this  type  and  its  great  infectivity  claim  special 
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notice.  One  single  case  is  often  the  focus  of  a  wiiole  series  of  cases. 
The  case  of  the  hite  Major  Manser,  I. M.S.,  and  his  attending 
nurses;  that  of  one  of  the  former  house  surgeons  of  tlie  Maratha 
Hospital,  with  its  series  of  si.xteen  cases;  that  of  one  of  the  nurses  at 
the  Bai  Motlabai  Hospital,  and  of  the  student,  both  attending  upon 
a  case  of  the  pneumonic  type,  who  had  miscarried,  one  and  all 
terminating  fatally,  are  sufficiently  appalling.  So  far  as  regards 
Bombay.  On  the  other  side  of  India,  Major  Green  and  Dr.  Justice" 
have  recorded  the  history  of  the  Baker-gunge  epidemic  of  pneumonic 
plague,  in  which  one  case  originating  at  Calcutta,  in  the  house  of  Kavi- 
raj  Dwarkanath,  led  to  a  series  of  nineteen  other  cases,  all  of  which 
proved  fatal.  Lieut. -Col.  Crawford^^  has  recorded  another  similar 
outbreak,  involving  twenty  persons  at  Hughli,  in  January,  1905.  In 
all  the  above  instances  the  infective  agent  was  the  sputum  of  the 
patient,  which  induced  a  similar  affection  among  others.  Under 
other  circumstances,  however,  especially  if  it  happens  to  fall  upon 
an  exposed  and  inflamed  mucous  surface  like  the  conjunctiva,  it 
gives  rise  to  bubonic  plague.  The  saddest  case  of  the  kind  that  has 
come  under  my  observation  was  that  of  one  of  the  English  nurses, 
at  the  Arthur  Road  Hospital.  She  had  a  severe  catarrh  with  in- 
jected conjunctiva  at  the  time.  ^Miile  bending  over  a  patient  to 
feed  him,  he  happened  to  cough,  and  a  drop  of  the  infected  sputum 
fell  into  the  eye;  three  days  later  she  developed  plague  with  pre- 
auricular, parotid,  and  cervical  buboes,  with  infiltration  on  the 
side  of  the  infected  eye,  and  eventally  succumbed  from  oedema  of 
the  glottis. 

No  recovery  from  pneumonic  plague  in  which  the  diagnosis 
has  been  confirmed  as  above  has  been  hitherto  recorded  in  Bombay. 
I  have  seen  none  in  the  course  of  twelve  epidemics.  I  am,  however, 
able  to  report  one  instance  in  which  there  was  double  infection 
of  the  lungs  by  Bacillus  pestis  and  Bacillus  pyocyaneus.  The 
patient  was  admitted  on  the  third  day  of  illness — July  1,  1907 — with 
moderate  fever,  101.8°;  pulse,  101,  of  fair  volume;  and  respirations, 
30;  no  physical  signs  and  no  sputum  to  indicate  the  nature  of  the 
case,  except  marked  prostration.  On  the  night  of  the  sixth  day,  how- 
ever, the  temperature  rose  to  104.4°,  the  pulse  to  130  and  respirations 
to  35,  and  he  developed  symptoms  of  pain,  tightness  and  constriction 
in  the  chest,  dyspnoea,  and  cough,  with  scanty  sputum,  the  naked  eye 
appearance  of  which  was  characteristic  neither  of  pneumonic  plague 
nor  of  croupous  pneumonia.  It  appeared  to  be  somewhat  dark 
and  rusty,  with  a  layer  of  greenish  mucus,  almost  purulent.  Physical 
examination  revealed  isolated  patches  of  dulness  in  the  middle 
region  on  both  sides.  A  culture  of  the  sputum  was  then  made  and 
sent  to  Dr.  Ghadially,  the  Municipal  Analyst,  who  reported  three 

"  Report  of  the  Indian  Plague  Commission,  1902,  p.  91,  par.  203. 
J8  Indian  Med.  Gaz.,  October,  1905. 
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days  later  the  presence  of  Bacillus  pestis  and  Bacillus  pyocyaneus 
in  the  culture,  a  little  scraping  from  which  was  inoculated  sub- 
cutaneously  into  a  white  mouse,  and  it  succumbed  within  forty- 
eight  hours  and  {jlague  bacilli  were  recovered  from  it.  There  was 
thus  no  room  for  doubt  as  to  the  nature  of  the  case.  The  patient 
remained  in  a  rather  precarious  condition  for  three  days,  but  im- 
proved thereafter,  the  temperature,  pulse,  and  respirations  gradually 
became  lower,  and  when  the  sputum,  which  had  in  the  meantime 
altered  its  character,  was  reexamined  on  the  eleventh  idem,  the 
thirteenth  day  of  illness,  there  were  no  plague  bacilli,  but  Staphylo- 
coccus aureus  only;  some  of  the  culture  from  the  sputum  inoculated 
into  a  mouse  did  not  kill  it.  In  the  meanwhile  infection  from  the 
bronchial  glands  had  spread  to  the  deej)  abdominal  and  mesenteric 
glands,  and  pain,  fixation  of  the  abdominal  wall,  and  tympanites 
developed,  the  course  being  subacute,  without  much  rise  of  tem- 
perature after  the  seventeenth  day  of  illness.  Recovery,  however, 
was  gradual.  In  another  instance  there  was  double  infection  from 
Bacillus  pestis  and  the  pneumococcus,  and  it  ended  in  recovery. 
Recovery  is  thus  possible  in  cases  of  very  moderate  mixed  infection. 

V.  The  Ambulatory  Type.  The  mild  type  of  plague  recognized 
as  Pestis  ambulans  is  characterized  by  moderate  fever  lasting  for  a 
few  hours  to  a  day  or  two,  one  or  more  small  and  tender  glands,  and 
hardly  any  constitutional  disturbance.  The  patient  may  or  may  not 
rest;  he  usually  works;  and  if  the  buboes  get  gradually  absorbed, 
there  is  no  other  trouble.  Occasionally  suppuration  takes  place, 
whereupon  he  resorts  to  the  hospital  for  relief. 

Such,  in  brief,  are  the  various  types  of  plague  and  their  principle 
clinical  features  as  observed  at  Bombay.  Whether  the  affection 
presents  essential  differences  in  its  types  and  symptoms  in  different 
parts  of  the  world  owing  to  climatic,  racial,  or  other  causes,  I  must 
leave  to  others  better  qualified  than  myself  to  say.  In  so  far 
as  Bombay  or  Western  India  is  concerned,  those  types  prevail, 
but  with  a  distinct  racial  incidence  and  fatality,  depending  to  a  great 
extent  upon  social  conditions  and  environments.  The  greatest 
sufferers  with  the  heaviest  mortality  rate  (76.57  per  cent.)  are  the 
Hindoos;  the  Mahomedans  come  next  (68.52  per  cent.),  closely 
followed  by  the  native  Christians  (65.80  per  cent.);  and  lastly  the 
Parsees  (50  per  cent.)^^  Europeans  and  Eurasians  suffer  so  little 
in  comparison  that  their  statistics  are  scarcely  worth  comparing. 
The  racial  incidence  of  attacks  also  presents  corresponding 
differences. 

1'  These  figures  relate  to  the  actual  case  mortality  rate  recorded  among  136,000  patients 
treated  at  the  Arthur  Road  and  Maratha  Plague  Hospitals  during  the  twelve  epidemics. 
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LEPROSY  IN  THE  PHILIPPINE  ISLANDS  AND  ITS  TREATMENT.' 
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NoTWiTHSTANDLXC.  the  Comprehensive  title  of  this  paper,  it  is  not 
my  intention  to  discnss  the  liistorv  of  leprosy  in  the  PhiHppine 
Ishinds  any  farther  back  than  the  l)eginning  of  American  occupation, 
because  that  is  not  essential  to  the  practical  questions  under  con- 
sideration, and  it  has  already  been  done  in  one  of  my  previous 
papers.* 

At  the  beginnino;  of  the  period  with  which  this  paper  deals  there 
were  in  the  Philippines,  according  to  the  best  record  obtainable, 
between  3500  and  4000  lepers.  While  it  is  true  that  many  of  the 
reported  cases  were,  on  the  application  of  more  accurate  diagnostic 
methods  than  had  at  first  been  employed,  found  not  to  be  cases 
of  leprosy,  there  were  enough  obscure  cases  overlooked  to  contra- 
indicate  any  revision  of  the  figures.  There  were  never  any  grounds 
for  the  estimates  ranging  from  10,000  to  30,000,  which  were  given 
circulation  in  the  earlier  days  of  the  new  regime. 

The  attempt  at  partial  segregation  of  the  worst  cases,  w^hich  in 
Spanish  times  had  been  begun  and  carried  on  by  the  church  authori- 
ties as  a  matter  of  charity  rather  than  legal  proscription,  was  con- 
tinued by  the  Americans,  both  before  and  after  the  establishment  of 
civil  government;  but  a  systematic  plan  which  had  for  its  object 
the  reduction  of  the  number  of  new  infections  and  the  ultimate 
eradication  of  the  disease  from  the  Islands  was  not  begun  until 
1905,  although  the  island  of  Culion  was  selected  for  this  purpose  as 
early  as  1001. 

This  island  is  well  isolated,  is  roughly  20  by  40  miles  in  size, 
and  is  located  about  240  miles  from  Manila  in  a  southwesterly 
direction.  The  lepers  are  permitted  to  establish  themselves  at  any 
place  on  the  island,  and  if  they  desire  to  follow  agricultural  pursuits, 
the  necessary  animals  and  implements  are  provided  at  Government 
expense.  In  actual  practice,  however,  it  is  found  that  they  prac- 
tically all  live  in  the  town  of  Culion,  where  everything  is  furnished  for 
them  by  the  Government.  A  large  modern  hospital  has  been  estab- 
lished for  those  who  are  bedfast  or  those  w^ho  desire  to  undergo 
special  treatment.  The  town  is  located  on  an  elevated  site,  has  a 
modern  water  and  sewage  system,  and  is  practically  controlled  by 
regulations  and  ordinances  which  the  lepers  themselves  make.     If 

1  Read  by  title  at  tlie  sixth  annual  meeting  of  the  American  Society  of  Tropical  Medicine, 
Washington,  D.  C,  April  10,  1909. 

*  Leprosy  in  the  Philippine  Islands  and  the  Present  Methods  of  Combating  the  Disease, 
Medical  Record,  June  8,  1907. 
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the  work  of  collecting  lepers  could  have  been  rushed  through  with 
military  rigidity,  the  problem  would  have  been  very  much  simplified, 
but  it  was  deemed  advisable  to  precede  the  collection  of  the  lepers  by 
a  campaign  of  education  and  thereby  secure  the  cooperation  of  the 
public  rather  than  its  opposition. 

After  this  preliminary  work,  the  plan  adopted  and  still  followed, 
which  the  geography  of  the  country  so  eminently  favored,  con- 
sisted in  removing  all  leprous  patients  from  the  well-isolated  islands 
which  contained  only  a  few  victims,  and  subsequently  recanvassing 
the  territory  two  or  more  times  for  cases  which  might  have  escaped, 
been  overlooked,  or  which  subsequently  developed.  By  the  method 
pursued  the  greatest  amount  of  territory  was  freed  in  the  shortest 
possible  time.  In  military  phraseology,  the  outposts  were  captured 
first  and  the  lines  gradually  moved  forward  to  the  strongholds. 

Experience  has  shown  that  when  all  of  the  native  lepers  have  been 
removed  from  an  island,  the  people  of  that  island  may  be  safely 
trusted  with  the  duty  of  keeping  foreign  lepers  from  taking  refuge 
there.  The  better  points  of  human  nature  are  being  utilized  in  the 
campaign  and  often  times  prove  valuable  weapons. 

Commitment  to  the  Colony  does  not  mean  permanent  separation 
from  friends  and  relatives,  since  provision  has  been  made  for 
restricted  visiting  under  proper  safeguards  from  a  neighboring  island, 
on  which  the  non-infected  are  permitted  to  camp  or  to  live  perma- 
nently if  they  desire,  in  order  that  they  may  be  permitted  to  visit 
their  friends  and  relatives.  The  law  under  which  the  policy  of 
segregation  is  carried  out  probably  vests  more  absolute  power  in  the 
director  of  health  than  the  laws  of  other  states  or  countries.  Briefly, 
he  has  authority  to  cause  to  be  apprehended  every  person  who  is 
believed  to  be  a  leper,  and  to  detain  them  if  the  bacillus  of  the  disease 
can  be  demonstrated.  Furthermore,  it  is  the  duty  of  all  officials  and 
others  to  report  to  the  director  of  health  any  case  of  leprosy  that  comes 
to  their  knowledge.    Failure  to  do  so  is  punishable  by  fine. 

The  results  of  the  segregation  policy  so  far  have  been  very  encour- 
aging. On  February  1,  1909,  according  to  official  figures,  there  were 
only  2291  lepers  in  the  Philippine  Islands,  which  fact  demonstrated 
that  since  May,  1905,  when  effective  segregation  w^as  begun,  the 
number  of  deaths  has  exceeded  the  number  of  new  cases  by  1409. 
The  falling  off  in  the  number  of  new  cases  is  one  of  the  most  encour- 
aging evidences  of  success.  It  is  estimated  from  the  data  on  hand  that 
under  the  old  system  there  were  about  seven  hundred  new  infections 
annually.  During  the  past  year  there  have  not  been  more  than  300 
new  cases,  a  difference  of  about  57  per  cent.  If  these  results  can  be 
brought  about  by  incomplete  segregation,  it  can  readily  be  seen  that 
the  prospect  of  ultimately  reducing  the  number  to  insignificant  pro- 
portions is  very  encouraging. 

In  an  address  before  the  Philippine  Islands  Medical  Association, 
more  than  two  years  ago,  I  held  that  whatever  may  be  the  views  of 
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well-informed  persons  with  regard  to  the  comnumicabihty  of  leprosy, 
and  however  widely  eminent  medical  men  may  dill'er  n{)on  this 
question,  the  incontrovertil)le  t'aet  remains  that  every  leper  who  is 
capable  of  giving  off  lepra  bacilli  is  at  least  one  centre  of  infection, 
and  that  it  is  an  ntterly  hopeless  and  useless  undertaking  to  attempt 
to  eradicate  tlie  tlisease  without  removing  the  source  from  which  it 
is  transmitted;  anil  I  asked  that  prophylactic  medicine  should  not  be 
turned  aside  by  a  few  sentimentalists  from  its  inarch  to  a  goal  which 
offered  the  luagnificant  hope  of  the  complete  eradication  of  this 
plague  from  the  face  of  the  earth  and  the  saving  of  many  innocent 
human  beings  who  are  now  sacrificed  annually  to  this  most  loathe- 
some  disease  through  sheer  sentimentality.  As  more  and  more 
experience  becomes  available,  these  views  are  constantly  strengthen- 
ing, and  it  is  believed  that  the  cases  which  cannot  be  traced  to  another 
case  are  very  few. 

The  most  important  factor  now  in  connection  with  the  work  in  the 
Philippines  is  early  diagnosis.  The  earliest  and  most  constant  symp- 
tom observed  is  a  nasal  ulcer  which  is  situated  on  the  nasal  septum  at 
the  junction  of  the  cartilaginous  and  bony  portion.  Among  1200 
cases  taken  in  regular  order  at  Culion,  these  ulcers  were  noted  in 
799.  It  is  my  opinion  that  if  the  remaining  septums  had  been 
examined  microscopically,  scar  tissue  would  have  been  found  which 
would  be  strongly  presumptive  evidence  that  ulcers  had  existed  pre- 
viously. ]My  experience  in  the  examination  of  more  than  two  thou- 
sand Philippine  lepers  and  of  those  of  Hawaii  and  of  the  Louisana 
colony  near  Bruns,  confirms  the  importance  and  constancy  of  this 
sign,  which  may  often  be  found  long  before  there  are  any  other 
objective  or  conscious  subjective  symptoms.  Writers  on  leprosy  give 
the  incubation  stage  as  from  three  weeks  to  twenty-seven  years.  No 
reliable  data  have  become  available  here  to  prove  or  disprove  this 
theory.  Several  Americans,  whom  it  is  fair  to  presume  were  not 
exposed  to  the  disease  in  the  United  States,  w^ere  found  to  have  the 
disease  within  two  years  of  their  arrival  in  the  Philippines. 

Its  extent  and  effect  in  different  individuals  or  in  the  same  patient 
at  different  times  is  very  variable.  I  have  seen  a  number  of  micro- 
scopically positive  cases  in  which  the  only  clinical  symptom  was  a 
nasal  ulcer,  perhaps  very  obscure  and  innocent  looking.  Such  cases 
usually  come  from  houses  in  which  advanced  cases  have  existed. 
For  this  reason  it  is  customary  to  have  those  who  have  been  in  con- 
tact with  bad  cases  examined  for  this  sign  and  scrapings  submitted 
to  a  microscopic  examination.  The  precautions  enjoined  at  the  leper 
institutions  under  the  bureau  of  health  is  to  protect  the  nasal  mucous 
membrane  as  a  first  consideration,  giving  second  place  to,  but  not 
under-rating  the  old-time  precautions.  The  membrane  of  the  nose 
is  easily  protected  by  nasal  plugs  of  sterilized  absorbent  cotton. 

With  regard  to  the  types  of  the  disease  in  the  Philippine  Islands, 
a  fair  estimate  may  be  found  from  the  fact  that  of  1200  cases  studied 
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in  the  order  of  admission,  374  were  of  the  anesthetic  type,  157  of  the 
tubercular  type,  and  650  partaking  of  the  character  of  both,  or 
mixed  cases.  It  was  observed  that  in  a  majority  of  cases  the  integ- 
rity of  the  eyebrows  was  disturbed.  Among  the  1200,  the  eyebrows 
had  been  entirely  destroyed  in  2G4  cases,  and  in  599  cases  they  were 
half  gone.  In  the  remainder  of  the  cases  there  was  generally  some 
impairment  of  the  appendages  sufficient  to  constitute  some  degree  of 
expressional  deformity. 

Treatment.  As  health  officers,  we  are  naturally  more  interested 
in  preventing  the  disease  and  in  the  protection  of  the  public  than  in 
the  care  or  relief  of  the  individual,  yet  no  remedy  within  the  realm  of 
reason,  whether  physiological  or  empirical,  has  been  neglected. 
Potassium  iodide,  mercury,  creosote,  salicylic  acid,  chaulmoogra 
oil,  gurgon  oil,  leprol,  nastin  "B,"  experimental  sera,  and  the  aj-rays 
have  all  been  tried  without  curative  effect,  except  the  a;-rays,  which 
have  proved  successful  in  a  few  cases,  but  from  our  present  experience 
can  by  no  means  be  regarded  as  being  suitable  as  a  routine  treatment. 
The  cases  in  which  they  are  apparently  of  value  is  in  the  early  stage  of 
the  tubercular  type  in  young  and  otherwise  healthy  subjects.  The 
breaking  down  by  the  .r-rays  of  one  large,  leprous  granuloma  of  an 
individual  usually  results  in  marked  coincident  improvement  in  the 
granulomas  situated  in  parts  of  the  body  far  removed,  and  to  which 
the  x-rays  have  not  been  applied.  One  of  the  cases  successfully 
treated  by  this  method  was  recently  reported.^ 

San  Lazaro  Hospital  at  Manila  was  the  first  institution  in  the  world 
to  use  the  rr-ray  treatment  for  leprosy  with  any  degree  of  success,  but 
this  was  probably  due  to  the  fact  that  there  were  a  larger  number  of 
cases  to  choose  from  and  the  particular  type  which  yielded  to  this 
form  of  treatment  came  under  observation  early.  Chaulmoogra  oil 
so  far  has  not  proved  of  value,  but  owing  to  the  excellent  results 
obtained  in  Louisana  by  Dyer  with  the  crude  oil,  another  thorough 
test  of  this  treatment  is  being  made. 

Conclusions.  1.  The  experience  in  the  Philipinnes  during  the 
past  three  years  demonstrates  that  segregation  has  decreased  the 
incidence  of  leprosy  by  over  50  per  cent 

2.  Of  all  the  treatments  tried,  the  x-rays  is  the  only  one  which 
produced  a  cure,  but  as  yet  it  is  suitable  only  for  specially  selected 
cases. 

'  Preliminary  Notes  upon   a  Case  of  Leprosy  apparently  Cured  with  the  x-Eays,  Medical 
Record,  October  31,  1908. 


cm  lu  iiman:  uktic  bursopathy  of  vkhnklil  .'571 


LUETIC  BURSOPATHY  OF  VERNEUIL. 
By  John  W.  Ciirut  uman,  M.l)., 

IN'STBUCTOR    IN   81'RGERY    IN     THE    JOHNS   HOPKINS    UNIVKUSITY;     RE8IDKNT    BCRGKON    TO    THE 
JOHNS    UOrKINS    HOSPITAL,    BALTIMORE. 

Tjiihty-thrke  years  have  elapsed  since  tlie  elder  Keyes^  published 
in  this  journal  one  of  the  earliest  articles  on  "Syphilis  as  Afi'ectin<^  the 
Bursfe."  The  affection  had  been  first  described  by  Verneuil,'  who, 
in  1SG8,  had  reported  four  cases  of  "hydropisie  des  gaines  tendi- 
neuses  des  extenseurs  des  doigts  dans  la  syphilis  secondaire,"  and 
shortly  after  the  apj)earance  of  this  article  Fournier  had  published 
a  fairly  complete  account  of  the  condition,  stating  that  its  occurrence 
was  much  more  frequent  than  one  would  suppose  from  the  silence 
of  the  literature  on  the  subject.  Verneuil's  observation  had  also 
stimulated  opposition;  and  in  the  same  journal  in  which  his  pub- 
lication appeared,  Herard^  and  Dechambre  had  written  a  reply, 
citing  cases  of  "rheumatism,"  A^th  the  same  tendinous  lesions,  but 
without  the  history  or  signs  of  syphilis.  Still  the  condition  had  been 
soon  pretty  generally  accepted  as  luetic  in  origin;  and  in  a  few  years 
following  Verneuil's  second  publication,  several  theses  on  the  subject 
(Moreau*  Chouet,''  Voisin")  had  appeared,  in  which  a  few  additional 
cases  were  reported,  and  the  new  observations  were  coordinated 
with  those  of  the  early  observers.  In  1876,  however,  Keyes  was 
able  to  collect  only  fourteen  cases,  including  his  ow^n;  and  he  wrote: 
"The  literature  of  the  subject  seems  wonderfully  meagre  in  facts, 
so  far  as  I  have  had  access  to  it.  It  is  to  be  hoped  that  further  con- 
tributions may  be  forthcoming  to  make  our  knowledge  more  com- 
plete." This  hope  can  hardly  be  said  to  have  been  realized.  Finger,^ 
in  1884,  in  an  extensive  article  on  the  general  subject  of  syphilis 
of  the  joints,  tendons,  etc.,  gave  some  attention  to  syphilitic  bur- 
sitis; Buechler,^  in  1889,  reported  four  cases,  two  of  them  by  no 
means  convincing;  and  reports  of  occasional  cases  are  found  else- 
where. But,  on  the  whole,  the  subject  has  received  little  attention; 
and  it  is  striking  that  even  in  extensive  articles  on  bursal  affections — 

*  Syphilis  as  Affecting  the  Bursae,  Amer.  Jouk.  Med.  Sci.,  1876,  p.  349. 

'  L'hydropisie  des  gaines  tendineuses  des  extenseurs  des  doigts  dans  la  syphilis  secondaire, 
Gaz.  hebd.  de  m^d.,  1868,  No.  39,  p.  609. 

'  Hydropisie  des  gaines  des  tendons  extenseurs,  Gaz.  hebd.  de  m<5d.,  Paris,  1868,  No.  42, 
p.  662. 

*  Les  afifections  syphilitiques  tertiares  des  bourses  sdreuses,  Paris  Thesis,  1873. 

'  De  la  syphilis  dans  les  bourses  s^reuses,  articulaires,  sous-cutan^es  et  tendineuses,  Paris 
Thesis,  1874. 

°  Contribution  4  I'^tude  des  arthropathies  syphilitiques,  Paris  Thesis,  1875. 

^  Zur  Kenntnis  der  syphilitischen  Gelenks,  Sehnen,  u.s.w.,  Wien.  med.  Presse,  1884,  xxxiv, 
864. 

*  Ueber  Bursitis  Luetica,  Med.  Monatschr.,  N.  Y.,  1889,  1,  393. 
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like  those  of  Sonneborn®  Schuchardt/"  Schoenborn,"  Tilger," 
Unser/^  and  Graffelder" — ^no  mention  at  all  is  made  of  luetic 
bursitis. 

Quite  as  interesting  is  the  silence  of  earlier  writers — even  of  the 
acute  British  syphilographers — on  the  subject.  Richet's  classical 
monograph/^  the  first  complete  and  successful  description  of  the 
clinical  features  of  syphilitic  arthropathies,  appeared  in  1853;  but  in 
this  work  no  separate  account  was  taken  of  the  bursre.  In  his  first 
case  there  was  a  small  fluctuating  tumor  at  the  internal  tuberosity 
of  the  tibia,  not  connecting  with  the  joint,  which  was  probably  due  to 
inflammation  of  the  anserine  bursa,  though,  in  the  presence  of  the  over- 
shadowing arthritis,  it  did  not  attract  Richet's  attention.  Lance- 
reaux,*"  who  was  the  first  to  attempt  to  give  to  Richet's  work  a 
pathological  basis,  made  no  mention  of  the  bursa'  except  in  Observa- 
tion II  (a  case  of  general  syphilis  and  double  arthritis  of  the  knees), 
in  which  the  "bursa  of  the  rectus,"  which  did  not  communicate  with 
the  joint,  was  found  unaltered.  In  his  text-book  he  described 
syphilis  of  the  tendons  and  aponeuroses,  but  made  no  mention  of  the 
bursse.  The  English  surgeons  interested  in  syphilis  either  over- 
looked syphilitic  bursitis  entirely  or  mentioned  it  in  quite  an  offhand 
way,  as  an  incident  of  the  arthritis.  Syme,"  in  a  chapter  on  the 
burste  mucosae,  said  nothing  of  luetic  effusions.  Colles,^*  mentioned 
effusions  into  bursse  of  the  large  joints  in  connection  with  the  joint- 
effusions  themselves,  but  did  not  treat  the  affections  separately, 
and  thought  the  bursal  effusions  due  to  the  injudicious  use  of  mercury. 
Abernethy^^  was  similarly  silent,  though  his  Case  XIV — in  which  a 
painful  affection  of  the  upper  part  of  the  tibia  developed,  attended 
with  a  collection  of  fluid  under  the  fascia,  the  disease  having  started 
with  indolent  buboes — may  possibly  have  been  a  case  in  point. 
Hunter^"  wrote:  "We  know  also  that  the  tendinous  parts,  when 
inflamed,  give  in  some  cases  very  considerable  pain  and  that  of  the 
heavy  kind,  while  in  others  they  will  swell  considerably  without 
giving  any  pain."  Swellings  of  the  tendons  and  fascise  he  treated 
incidentally  with  those  of  bones,  but  in  the  chapter,"  Of  Nodes  on 
Tendons,  Ligaments,  and  Fascise,"  he  mentioned  "obstinate  and 
disagreeable    swellings   which    neither   gave   way   to   medicine   or 

*  Ueber  Schleimbeutel  Erkrankungen,  Marburg  Thesis,  1894. 
1"  Tuberculose  u.  Syphilis  der  Sehnenscheiden,  Archiv  f.  path.  Anat.,  1894,  cxxxv,  3,  394. 

11  Ueber  Bursitis  u.  Peribursitis,  Wiirzburg  Thesis,  1885. 

12  Zur  Pathologie  der  chronischen  Schleimbeutel  Erkrankungen,  Wiirzburg  Thesis,  1890. 
15  Ueber  Bursitis  prepatellaris,  Halle  Thesis,  1887. 

i<  Anatomie,  Pathologie  u.  Therapie  der  Knieschleimbeutel,  Wiirzburg  Thesis,  1877. 
1^  M(Smoire  sur  les  tumeurs  blanches,  M^m.  Acad,  de  m^d.,  1853,  xvii. 
18  Union  m(?d.,  1873,  pp.  153  and  182;  Traits  de  syphilis,  1866,  p.  264. 

17  The  Principles  of  Surgery,  1832. 

18  Practical  Observations  on  the  Venereal  Disease  and  on  the  Use  of  Mercury,  1837. 

•'  Surgical  Observations  on  Diseases  Resembling  Syphilis,  and  on  Diseases  of  the  Urethra, 
1822. 
"■  Of  the  Lues  Venerea. 
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time."  Vclpeau.  in  liis  Lectures  on  Clinical  Surgery,  rccoirnized  an 
extracapsular  artlnopatliy  for  which  he  recommended  inunctions 
with  potassium  iodide  or  even  mercury;  and  for  "white  swelling" 
he  used  O'Brien's  mercurial  treatment,  giving  very  large  doses  of 
calomel  with  opium.  These  were  his  results:  "In  arthropathies 
\\-ith  hydrarthroma,  without  changes  of  the  hard  parts,  and  without 
spongy  degeneration  of  the  capsule,  the  disease  improved  rapidly 
and  the  exudate  was  entirely  absorbed  in  from  eight  to  fourteen 
days."  It  is  not  at  all  impossible  that  he  was  unknowingly  treating 
lues. 

The  meagre  state  of  the  literature  of  syphilitic  bursitis,  both  before 
and  since  Verneuil's  time,  gives  to  the  recent  occurrence  of  a  case 
in  the  service  of  Dr.  Halsted  at  the  Johns  Hopkins  Hospital  a  pe- 
culiar interest.  Tliis  is  the  only  instance  of  the  condition  that, 
so  far  as  I  can  find,  has  been  observed  in  this  hospital,  and  no 
similar  case  has  since  occurred  in  the  skin  and  genito-urinary  dis- 
pensaries, though  we  have  been  on  the  lookout  for  the  condition. 

The  patient  was  a  negress,  aged  twenty-nine  years.  She  had  been 
married  four  and  one-half  years,  and  had  had  no  pregnancies.  Her 
family  and  personal  history  were  negative  for  tuberculosis.  Her 
occupation  was  housework.  She  denied  venereal  infection.  She 
had  worked  on  her  knees  a  good  deal  as  a  scrub-woman.  About 
two  and  one-half  years  before  admission  she  noticed  a  lump  below 
the  left  patella,  which  caused  her  a  good  deal  of  discomfort  when 
on  her  knees.  About  one  and  a  half  years  later  a  similar  swelling 
appeared  on  the  right  knee,  but  this  was  never  painful.  Two  years 
before  admission  painless  nodules  appeared  on  the  back  of  each 
olecranon,  and  about  sixteen  months  later  she  first  noticed  a  cir- 
cinate  eruption  on  the  right  forearm,  soon  followed  by  a  similar 
lesion  on  the  left  arm.  She  presented,  on  admission,  subcutaneous 
gummas  of  the  forearms  and  lower  legs,  roughened  tibise,  the 
pigmented  scars  of  old  luetic  lesions  on  the  legs,  and  a  circinate 
eruption  of  the  forearms  and  thighs.  The  prepatellar  bursa  on 
each  side  w^as  enlarged  and  contained  fluid  not  under  tension.  The 
swellings  measured  about  4x4  cm.,  and  their  summits  were  elevated 
about  2  cm.  above  the  skin  surface.  There  was  no  sign  of  skin 
involvement,  no  tenderness,  and  the  joints  were  quite  normal.  On 
the  posterior  surface  of  the  right  olecranon,  about  1  cm.  from  its 
tip,  there  was  a  hard,  not  tender,  movable  nodule  about  2.5  cm. 
in  diameter,  and  a  similar  one  7  cm.  below  the  tip  of  the  olecranon 
on  the  left  side.  In  the  presence  of  the  signs  of  tertiary  syphilis, 
and  of  the  symmetrical  and  indolent  character  of  the  bursal  involve- 
ment, a  diagnosis  of  syphilitic  bursitis  was  made.  The  patient 
was  put  on  bichloride  of  mercury  (^^^  grain  three  times  a  day)  and 
increasing  doses  of  potassium  iodide.  In  about  one  week  the  erup- 
tion had  partly  disappeared  and  the  prepatellar  bursse  were  smaller. 
The  patient  left  the  hospital  against  advice;  but  continued  her  treat- 
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ment  for  about  three  weeks.  She  was  next  seen  sixteen  months 
later.  The  skin  was  quite  free  from  the  eruption,  the  subcutaneous 
gummas  were  gone,  there  were  no  signs  of  the  retroolecranal 
swellings,  and  the  prepatellar  effusions  had  entirely  disappeared. 
On  the  left  side  slight  thickening  of  the  tissues  superficial  to  the 
patellar  tendon  remained,  but  there  was  absolutely  no  fluid  present. 
The  patient  is  still  under  observation  and  specific  treatment  is  being 
continued.  At  present  (nearly  nineteen  months  after  admission  to 
the  hospital)  there  is  no  sign  of  recurrence.  The  patient  could  not 
say  when  the  swelling  of  the  prepatellar  bursse  entirely  disappeared, 
but  she  stated  that  it  was  not  later  than  four  weeks  after  she  left 
the  hospital. 

The  clinical  features  of  this  case  were  similar  to  those  in  the 
original  description  given  by  Verneuil.  Of  his  four  cases  (the 
first  of  which  was  seen  in  1863),  only  one  was  reported  in  detail,  but 
the  others  were  said  to  be  quite  like  it.  In  all  of  his  patients  the 
bursa  involved  was  the  one  about  the  extensor  tendons  on  the  dorsal 
surface  of  the  hand,  distal  to  the  annular  ligament;  and  he  remarked 
that  the  condition  had,  until  then,  been  observed  only  in  the  hand, 
though  "it  must  be  sought  for  elsewhere."  All  his  patients  were 
women  and  all  presented  signs  of  secondary  syphilis.  In  three  of  his 
cases  the  condition  was  symmetrical,  in  two  there  was  a  coincident 
luetic  arthralgia.  The  effusion  appeared  suddenly,  and  formed  a 
circumscribed  tumor  with  no  skin  involvement.  Tenderness  was 
very  slight  and  disability  practically  absent;  the  cure  was  rapid  and 
easy.  Not  only  the  clinical  course,  but  the  response  to  treatment 
proved  the  luetic  nature  of  the  disease. 

Keyes  added  to  what  Verneuil"^  had  written,  the  clinical  descrip- 
tion of  the  bursitis  of  tertiary  syphilis,  and  was  able  to  gather  twelve 
fairly  well  reported  cases  from  the  literature.  His  search  was  not 
perfectly  thorough  (the  case  of  Labarthe,^^  for  instance,  he  over- 
looked), and  a  few  scattered  cases  have  been  reported  since;  so 
that  I  have  collected  all  the  cases  published^^  and  have  tabulated 
their  features. 

Before  discussing  the  clinical  picture  of  the  condition  it  is  in- 
teresting to  inquire  into  the  structure  and  development  of  the  bursae 
mucosa^,  particularly  as  light  is  thus  thrown  on  their  relation  to 
the  joints  and  incidentally  on  the  pathology  of  bursitis.  For  the 
condition  of  syphilitic  bursitis  is,  it  is  to  be  remembered,  an  affection 
of  the  bursse  mucosae,  lying  in  the  tela,  for  the  most  part  unconnected 
with  the  joints  and,  as  we  shall  subsequently  see,  constituting,  so 

21  Lesions  syphilitiques  tertiares  des  bourses  s^reuses  sous-cutanfes  et  tendineuses,  Gaz. 
hebd.  de  mdd.,  Paris,  Januarj'  10,  1873;  Gommes  peri-articulaires.  Jour,  de  m^d.  et  de  chir. 
prat.,  1876,  p.  398. 

22  Gomme  syphilitique  de  la  bourse  s^reuse,  etc.,  France,  m^d.,  Paris,  1873,  xx,  p.  804. 

23  Two  references — one  to  an  article  by  Ingold  and  the  other  to  a  Munich  thesis  by  Specht — 
I  have  been  unable  to  find;  it  is  possible  that  original  cases  are  there  reported,  though  there 
is  no  reference  to  them  in  the  subsequent  literature. 
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far  as  syphilis  is  concerned,  or«i;ans  quite  independent  of  them. 
The  analoi^y  between  the  joints  and  the  snhcutaneous  hnrsa*  has 
prol)al)lv  been  too  readily  assumed;  and  the  j)athol()<,fieal  cfuiditions 
wliich  atl'eet  the  one  have  been  taken  for  granted  for  the  other  in  a 
way  which  the  facts  do  not  warrant. 

Anatomical  Considerations.  The  bursre  were  rather  late 
to  be  discovered.  The  work  of  Monro,'*  ])ublished  in  1788,  was 
one  of  the  early  complete  descriptions;  but  Albinus,  in  1734, 
described  si.xteen  pairs  of  shut  sacs  interposed  between  the  ten- 
dons and  bones,  to  which  he  gave  the  name  of  bursa?  mucosae.^ 
Winslow  had  previously  observed  the  bursal  sheaths  about  the 
tendons  at  the  wrist  and  the  ankle;  but  the  subject  had  been 
pretty  generally  overlooked  by  anatomists  up  to  this  time. 

Once  the  bursa^  were  observed,  an  attempt  was  made  to  account 
for  them;  and  in  the  absence  of  careful  microscopic  and  embryo- 
logical  studies  the  attempts  were  not  successful.  Monro,  on  the 
basis  of  numerous  gross  anatomical  and  pathological  analogies, 
regarded  the  burste  and  the  joints  as  identical  in  structure;  but  most 
observers  inclined  to  the  view  of  Virchow  that "  the  bursae  are  in  no 
sense  true  serous  sacs,  .  .  .  but  are  rather  places  where  the 
connective  tissue,  originally  present  in  continuo,  forms  spaces  by 
a  process  of  atrophy  and  where  these  spaces  come,  in  time,  to  be  in- 
dependent cavities." 

An  extensive  investigation  of  the  embryology  of  the  bursse  mucosae 
has  been  made  by  Retterer.^''  This  observer  recognizes  five  stages 
in  the  development  of  connective  tissue:  (1)  In  the  earliest  stage 
the  primordial  connective  tissue  consists  of  homogeneous  proto- 
plasm containing  nuclei  but  no  cellular  units.  (2)  The  first  change 
is  an  appearance  of  fibrillse  in  the  ground  substance.  (3)  Then 
begins  an  active  mitosis;  cells  are  formed  and  processes  are  sent  out, 
constituting  a  network  which  encloses  "hyaloplasm"  in  its  meshes 
fmailles  pleines).  (4)  The  fibrillee  then  become  finer  and  smaller 
in  number,  the  cells  disappear,  the  hyaloplasm  liquifies,  and  spaces 
result  (mailles  vides).  (5)  Finally,  atrophy  of  the  fibrillte  occurs 
and  cavities  are  thus  formed.  The  "serous"  spaces  are,  therefore, 
not  intercellular  lymphatic  spaces;  they  arise  by  evolution  and  solu- 
tion from  all  the  connective  tissue  elements.  The  connective  tissue 
is,  in  the  early  state  of  rest,  homogeneous;  in  the  succeeding  states 
the  fibrillte  give  it  first  a  fibrillary,  then  an  alveolar,  and  finally  a 
reticulated  structure. 

Originally,  the  tendons  are  covered  with  connective  tissue  ar- 
ranged in  parallel  layers,  the  homogeneous  protoplasm  lying  about 

^  a  Description  of  all  the  Bursae  Mucosae  of  the  Hiunan  Body,  Edinburgh,  1788. 

"  This  name — though  manifestly  inaccurate — has  persisted,  and  is  here  used  on  account 
of  its  general  acceptance. 

"  Sur  la  developpement  morpliologique  et  histologique  des  bourses  muqueuses  et  des 
cavit^s  p^ritendineuses,  Jour,  de  I'anat.  et  physiol.,  1896,  xxxii,  256. 


376  churchman:  luetic  bursopathy  of  verneuil 

the  parallel  oval  nuclei.  This  undergoes  solution  and  intrapro- 
toplasinic  {not  intercellular)  spaces  are  formed.  Next  the  tendon, 
the  connective  tissue  sheath  is  continuous  with  the  intratendinous 
connective  tissue.  The  superficial  lining  "endothelial"  cells  of  the 
bursas  are,  therefore,  of  connective  tissue  origin ;  the  cavity,  which  is 
formed  by  solution  of  the  connective  tissue,  continues  to  be  lined 
by  persisting  nuclei  with  their  perinuclear  protoplasmic  zones; 
these  "cells"  continue  to  be  united  by  fibrillary,  protoplasmic  pro- 
longations, and  so  simulate  a  membrane. 

The  bursse  mucosae  are  present  in  foetal  life  and  at  a  period  when 
the  muscles  are  still  incapable  of  causing,  at  least  marked,  motion; 
for  this  reason  they  must  not  be  regarded  as  of  mechanical  origin, 
though  it  is  not  improbable  that  motion  plays  some  part  in  their 
later  development.  The  time  at  which  they  appear  varies  with 
their  site;  in  general,  the  deeper  bursa:"  appear  first.  At  the  sixth 
month  of  fcetal  life  the  subcutaneous  bursse  are  not  yet  present; 
but  the  skin  at  the  site  of  the  future  bursa  consists,  at  this  stage, 
of  a  superficial  firm  layer  containing  hair  follicles,  sweat-glands, 
etc.,  and  a  deep  layer  of  looser  structure  in  w^hich  the  bursae  develop. 
The  retroolecranal  subcutaneous  bursa  appears  about  the  second 
month  of  life,  but  the  bursse  of  the  lower  extremity  appear  earlier; 
the  sub-Achilles  bursa,  for  example,  in  about  the  fourth  or  fifth 
foetal  month  Of  the  subcutaneous  bursae,  those  of  the  knee  (and  the 
subfascial  prepatellar  bursa  is  the  earliest  of  these)  appear  first, 
the  bursa  of  the  calcaneus  next,  and  the  olecranal  bursae  last 
(Dom^ny)." 

The  origin  of  the  accidental  or  professional  bursae  has  always 
been  an  interesting  question.  In  a  vague  sort  of  way  they  have 
been  thought  of  as  the  result  of  repeated  movement  or  insult.  But 
the  immediate  result  of  such  traumatism  is,  according  to  Retterer, 
not  cavity  formation,  but  cellular  proliferation.  The  cavity  is  formed 
later  by  liquefaction,  that  is,  cellular  activity.  A  hygroma  is  there- 
fore originally  a  nodule  of  connective  tissue,  and  the  cavity,  in  both 
hereditary  and  accidental  bursa?,  results  from  protoplasmic  activity. 

The  chief  point  of  dispute  as  regards  the  structure  of  the  biu'sae 
mucosae  concerns  the  existence  of  an  epithelial  lining;  and  it  seems 
quite  probable  that  the  contradictory  observations  of  various  authors 
have  resulted  from  the  fact  that  the  biu'sae  mucosae  vary  greatly  in 
their  make-up  with  age,  sex,  habits,  profession,  previous  diseases, 
etc.  Their  walls,  at  any  rate,  consist  largely  of  connective  tissue, 
in  which  three  layers  may  be  recognized  (Delord).^^  The  external 
layer,  which  is  made  up  of  interlaced  fibers,  is  not  sharply  limited 
externally,  is  continuous  with  the  surrounding  connective  tissue,  and 
contains  elastic  fibers  and  fat  cells.    The  middle  layer  is  denser  than 

2'  Entwickelung  u.  Bau  der  Bursse  Mucosce,  Archiv  f.  Anat.  u.  Entwickgesch.,  1897,  p.  295. 
28  De  la  bourse  s^reuse  rdtro-ol6cranienne  sous-cutan^e  et  de  ses  maladies,  Paris  Thesis,  1893. 
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tlie  extonuil,  and  the  internal  layer  is  densest  of  all,  elastic  fibers 
and  fat  l)ein<;  here  absent.  An  apparent  endothelial  lining  is  certainly 
sometimes  j)resent,  l)ut  it  is  by  no  means  constantly  seen;  and  the 
preponderance  of  evidence  seems  to  favor  the  view  that  the  nuclei 
present  belong  to  the  original  connective  tissue  fibers.  Within  the 
bursal  cavity  connective  tissue  processes  are  often  found  normally, 
and  this  is  to  be  regarded  as  a  sign  of  their  origin  through  lacuniza- 
tion,  rather  than  by  an  orderly  development. 


(,  C-- 


Fig.  1. — The  bursse  mucosae  about  the  anterior  aspect  of  the  knee.  (After  Poirier.) 
1,  synovial  prolongation;  2,  femur;  3,  patella;  4,  pretibial  bursa;  5,  deep  infrapatellar 
bursa;  6,  superficial  prepatellar  burscc  (between  these  and  the  patella  lie  the  median  and  deep 
prepatellar  burss);  7,  subtricipital  bursa  (in  the  diagram  shown  connecting  with  the  joint 
cavity). 


The  chief  bursse  of  interest  in  connection  with  syphilitic  bursop- 
athies  are  those  at  the  elbow,  the  wrist,  the  knee,  and  the  ankle. 
The  region  of  the  knee  is  richly  supplied  with  these  structures, 
and  their  .sites  are  illustrated  in  the  accompanying  sketches  (Figs, 
1,  2,  and  3).  Those  of  particular  interest  in  connection  with  syphilis 
deserve  special  menton. 

The  Prepatellar  Bursas.  Of  these,  there  are  three — the  super- 
ficial or  subcutaneous,  the  median  or  subaponeurotic,  and  the  deep 
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or  subfascial.  Often  only  one  of  these  is  present,  and  when  there  is 
more  than  one  they  usually  intercommunicate.  The  subcutaneous 
prepatellar  bursje  (Fig.  1,  6),  which  were  found  by  Bize  in  88 
per  cent,  of  thirty-five  cases,  lie  between  the  superficial  fascia  and 
the  expansion  of  the  fascia  lata.     Frequently  they  are  multiple; 


Fig.  2. — Bursse  about  the  knee.  (After  Debierre.)  1,  femur;  2,  pretibial  bursa,  3, 
anserine  bursa;  4,  common  tendon  sartorius,  gracilis,  and  semitendinosus;  5,  tibia;  6, 
fibula;  7,  ligamentum  patella;   8,  sartorial  bursa. 


Fig.  3. — BursiE  about  the  posterior  aspect  of  the  knee.  (After  Debierre.)  1,  femur; 
2,  gastrocnemius;  2}4,  external  lateral  ligament;  3,  bursa  of  external  lateral  ligament; 
4,  bursa  of  biceps;  5,  biceps;  6,  fibula;  7,  tibia;  8,  bursa  of  semimembranosus;  9,  semi- 
membranosus;   10,  gracilis;  11,  bursa  of  gastrocnemius;  12,  gastrocnemius. 


they  often  communicate  with  other  bursre  but  never  with  a  joint. 
Their  variations  in  number  and  dimensions  often  bear  some  relation 
to  the  profession  of  the  subjects.  Sometimes  they  contain  the  fatty 
foreign   bodies   observed  by  Luschka,      The   subaponeurotic  (or 
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median)  prepatellar  bursa  lies  between  the  fascia  lata  and  the 
fibrous  expansion  of  the  two  vasti  muscles.  It  is  present  in  from 
75  to  95  j)er  cent,  of  the  cases  (i^oirier"  and  Bize),  and  is  always 
single.  Sometimes  it  communicates  with  the  superficial  bursa, 
and  occasionally  with  the  deep.  The  subtendinous  (or  deep)  pre- 
patellar bursa  is  small,  often  absent,  and  lies  between  the  lateral 


Fig.  4. — Bursse  about  the  elbow,  (.-^fter  Debierre.)  1,  triceps;  2,  humerus;  3,  joint 
cavity;  4,  bursa  cubitalis  interossea  is  frequently  found  at  this  site;  5.  ulna;  6,  radius;  7, 
bursa  bicipitoradialis;  8,  biceps;  9;  brachiaiis  anticus. 


9--- 


Fig.  5. — Bursae  about  the  elbow.  (After  Delord.)  1,  humerus;  2,  triceps;  3,  supra- 
olecranal  bursa;  4,  joint  cavity;  5,  ulna;  6,  subcutaneous  retroolcranal  bursa;  7,  infra- 
olecranal  bursa;  8,  subaponeurotic  retroolecranal  bursa;  9,  brachiaiis  anticus. 

muscular  expansions  of  the  quadriceps  and  the  patella.  The 
superficial  subpatellar  or  pretibial  bursa  (Fig.  1,  4)  lies  in 
front  of  the  insertion  of  the  patellar  ligament  into  the  tuberosity 
of  the  tibia.  Its  dimensions  are  variable  and  in  about  half  of  the 
cases  it  is  replaced  by  a  loose,  areolar  tissue.     The  deep  subpatellar 


»  Bourses  s^reuses  du  genou,  Arch.  g^n.  de  m^d.,  1886,  pp.  539  and  694. 
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bursa,  or  bursa  of  the  patellar  ligament  (Fig.  1,  5)  lies  just  above 
the  insertion  of  this  ligament,  between  its  posterior  surface  and  the 
bone.  It  is  constant  and  its  superior  wall  is  usually  in  contact  with 
a  lobule  of  perisynovial  fat.  According  to  Poirier,  it  never  com- 
municates with  the  joint.  The  bursse  of  the  posterior  and  lateral 
aspects  of  the  knee  all  lie  in  intimate  relation  with  ligaments  or 
tendons,  and  their  sites  are  shown  in  the  accompanying  sketches 
(Figs.  2  and  3).  Two  almost  constant  bursa-,  not  represented  in 
these  drawings,  are  the  inferior  and  superior  bursa?  of  the  internal 
lateral  ligament,  which  lie  between  that  ligament  and  the  bone. 
The  upper  of  these  rarely,  the  lower  never,  communicates  with 
the  joint  cavity.  One  of  the  lateral  and  posterior  bursae  requires 
separate  mention  as  of  importance  in  connection  with  syphilitic 
bursopathies. 

The  Anserine  Bursa  (Fig.  2,  3).  This  is  the  largest  of  the 
bursoe  mucosa?  at  the  internal  lateral  region  of  the  knee,  and  has  been, 
in  two  cases  in  which  the  site  of  the  affection  is  carefully  mentioned, 
involved  in  syphilis.  The  bursa  was  first  described  by  Albinus.  Its 
presence  is  constant,  but  it  varies  in  size  and  form.  It  lies  between 
the  tibia  (covered  with  the  expansions  of  the  internal  lateral  ligament) 
and  the  common  tendon  of  sartorius,  gracilis  and  semitendinosus. 
Within  its  cavity  fibrous  lamellse  are  often  found,  dividing  it  into 
still  smaller  cavities;  these  indicate  (Poirier)  the  origin  of  the  anserine 
bursa  by  fusion  of  several  bursse  belonging  to  each  one  of  the  three 
members  of  the  common  tendon. 

Bursas  of  the  Elbow.  These  are  shown  in  Figs.  4  and  5,  and 
they  all  lie,  as  will  be  seen,  in  connection  with  the  biceps  and  tri- 
ceps muscles.  Those  at  the  posterior  aspect  of  the  elbow  are  of 
more  importance  in  connection  with  sj'philis  than  the  well-known 
bicipitoradial  bursa.  They  lie  on  two  planes  (Delord);  that  is, 
between  the  superficial  fascia  and  the  aponeurosis  of  the  triceps 
(subcutaneous  retroolecranal  bursa,  Fig.  5,  6),  or  under  this 
aponeurosis  (subaponeurotic  retroolecranal  bursa,  Fig.  5,  <?).  The 
superficial  bursa?  lie  behind,  above,  and  below  the  olecranon  (see 
Fig.  5),  and  may  communicate  with  one  another. 

At  the  wrist  and  the  ankle  the  chief  bursa?  of  interest  as  regards 
the  occurrence  of  syphilis  are  those  in  connection  with  the  dorsal 
tendons.  It  was,  indeed,  a  bursopathy  in  this  site  to  which  Verneuil 
first  called  attention. 

Clinical  Features.  A  thorough  search  of  the  literature  reveals 
the  reports  of  tw^enty-eight  cases  of  sypliilitic  bursitis.  The  clinical 
features  of  these  I  have  tabulated  (see  Table),  and  it  is  unnecessary 
to  give  their  histories  further.  In  two  of  these  cases  (Case  XIII 
and  Case  XXII)  there  is  room  for  considerable  doubt  as  to  the  nature 
of  the  condition  present.  Moreau's  patient  (Case  XIII)  had  a 
purulent  bursitis  (which  is  in  itself  strongly  against  its  syphilitic 
origin);  it  was  incised  and  cauterized,  so  that  there  is  no  evidence 
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(hat  it  yioltlcd  to  the  specilic  treatment  also  given;  and  it  histed 
four  and  one-half  months,  whieli  is  not  the  usual  course  of  well-treated 
syphilitic  bursitis.  In  Finger's  patient  (Case  XXII)  the  history 
is  not  very  coinj)lete,  and  it  is  not  definitely  stated  that  the  disease 
originated  in  the  hursa".  These  two  cases  have  been  disregarded  in 
the  subsequent  analysis.  Several  of  the  other  reports  are  by  no  means 
complete;  in  two  of  them  (Cases  XXIII  and  XXIV)  the  patients 
passed  out  of  observation  before  cure  had  occurred.  These  cases  are, 
however,  included  in  the  analysis,  as  their  syj)hilitic  origin  seems 
pretty  well  estai)lishe(l.  There  are  also  in  the  literature  other  cases 
reported  as  luetic  bursitis,  the  nature  of  which  is  too  doubtful  to 
warrant  their  inclusion  in  this  table,  but  of  which  some  mention 
should  be  made. 

Verneuil  reported  a  man  with  a  sy])hilitic  history  who  showed  a 
symmetrical  gummatous  bursitis  "in  the  neighborhood  of  the  knee." 
There  was  no  joint  involvement.  The  lesion  ulcerated.  Neopolitan 
ointment  was  used  locally  and  potassium  iodide  internally.  The 
result  is  not  stated.  His  third  case,  in  the  Gazette  hebdomadaire, 
January,  1873,  is  also  too  briefly  reported  to  pass  muster.  The 
patient  was  a  woman  with  an  ulcerating  gumma  at  the  internal 
condyle  of  one  humerus,  who  showed  the  scars  of  an  old,  severe, 
ulcerating  syphilide.  There  was  no  joint  involvement.  Nothing  is 
said  about  the  treatment  or  outcome  of  the  case. 

Keyes'  Case  VI  (a  woman,  aged  twenty-eight  years,  with  an  ulcer- 
ating syphilide  on  both  knees  and  wrists,  showing  a  fluctuating 
enlargement  of  both  prepatellar  bursse  which  decreased  in  size 
under  potassium  iodide  internally)  may  well  have  been  one  of  bursal 
involvement  by  extension  from  the  cutaneous  lesions.  In  his  Case 
VII  treatment  was  not  followed  long  enough  to  demonstrate  the 
luetic  origin  of  the  condition.  (The  patient  was  a  woman,  aged 
fifty-two  years,  wdth  a  tubercular  syphilide  and  an  indolent  swelling 
of  both  prepatellar  bursse.)  The  cases  of  Briddon  and  of  Briddon 
and  Taylor  (cited  by  Keyes)  are  too  doubtful  to  warrant  considera- 
tion. 

In  the  first  case  of  Mauriac,^"  a  man,  aged  thirty  years,  forty-two 
days  after  the  appearance  of  a  chancre,  developed  an  acute  and 
very  painful  fluctuating  tenosynovitis  of  the  extensor  tendons  of 
the  hand.  The  case  was  regarded  by  Mauriac  as  one  of  syphilis, 
but  all  the  signs  and  symptoms  were  those  of  a  gonorrhoea!  teno- 
synovitis; and  an  adhesive  involvement  of  the  tendons  persisted 
after  the  acute  inflammation  had  subsided.  This  does  not  occur 
in  syphilis.  His  second  case  was  also  undoubtedly  one  of  gonorrhoea, 
though  the  possibility  of  syphilis  was  discussed. 

*  On  Synovitis  of  Tendons  Symptomatic  of  Syphilis  and  Gonorrhoea  (translated  by  Cadell), 
Edinburgh  Med.  Jour.,  xxi,  pp.  270  and  448. 
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Voisin  (Oltservatioii  II)  nieiitioiis  a  case  of  ri<j;ht  til)iotarsal  sub- 
acute syphilitic  arthritis  with  tenosynovitis  "ties  orteils"  on  the  same 
side.     No  further  data  are  given. 

(losselin^'  reported  a  case  (Observation  II)  of  an  hysterical  girl 
with  a  luetic  history  who  tleveloj)ed  a  flexion  of  the  knee  and  tender- 
ness at  the  internal  tul)erosity.  There  was  a  fine  crepitation  present 
in  the  prepatellar  bursa,  which  could  be  elicited  by  causing  the  skin 
to  slide  over  the  patella  with  the  palm  of  the  hand.  The  possibility 
of  its  luetic  nature  was  discussed,  but  no  conclusion  w-as  reached, 
and  the  ultimate  fate  of  the  patient  is  not  stated.  Volkman" 
describes  a  case  of  Inirsitis  which  he  treated  by  a  Schmierkur,  but 
says  notliing  of  its  luetic  nature.  Zeissl  mentions  a  case  of  bursitis 
of  the  left  knee  with  a  large  effusion,  which  disappeared  under 
antiluetic  treatment. 

The  clinical  features  of  the  twenty-six  certain  cases  here  tabulated 
may  be  analyzed  as  follows : 

Stage  of  the  Syphilis.  Nine  of  the  cases  occurred  in  the  secondary, 
seventeen  in  the  tertiary  stage.  The  date  of  the  occurrence  of  the 
lesion  after  the  chancre  varied  from  four  months  to  eight  and  a  half 
years. 

Sex.  SLxteen  of  the  patients  were  women,  ten  were  men.  In 
twelve  of  the  females  the  bursse  about  the  knee  were  involved — 
the  anserine  bursa  once,  the  prepatellar  bursse  eleven  times.  In  the 
remaining  four  (the  original  cases  of  Verneuil)  the  extensors  of 
the  fingers  were  the  seat  of  the  trouble.  In  the  males  there  was 
no  such  preponderance  of  prepatellar  involvement.  The  anserine 
bursa  was  involved  once,  the  semimembranous  bursa  once,  the 
subpatellar  once,  the  prepatellar  once,  and  the  bursa  between  the 
rectus  and  subcrureus  once. 

Age.  The  patients  varied  between  eighteen  and  sixty-four  years 
of  age.    The  average  age  was  about  thirty-four  years. 

Profession  of  the  Patient  and  History  of  Trauma.  In  17  cases 
either  there  is  no  mention  of  trauma  or  it  is  distincdy  stated  that 
none  had  occurred.  Of  the  11  prepatellar  cases  in  women,  those 
who  reported  the  cases  could  cite  trauma  as  the  exciting  cause  of  the 
bursitis  in  only  3  patients.  Of  these  11  women,  9  did  housework; 
the  occupation  of  2  is  not  stated.  In  some  of  the  cases  connec- 
tion with  trauma  as  an  exciting  cause  was  definite.  Case  XI, 
for  instance,  developed  a  luetic  bursitis  in  the  anserine  bursa  after 
excessive  horseback  riding;  Case  XXVI  developed  the  condition  in 
one  of  the  professional  bursae  of  joiners.  It  is  to  be  remembered 
that  the  affection  is  essentially  indolent  and  that  the  patients  would 
therefore  be  unlikely  to  connect  it  with  previous  insult,  w^hich  might 
account  for  the  absence  of  traumatic  history  in  some  of  the  cases. 
It  is  certain  that  the  disease  develops   most  often  in  bursae  most 

''  Archives  g^ndrales  de  m^decine. 
»  Berlin  klin.  Woch.,  1876,  No.  8. 
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exposed  to  trauma — one  of  its  features  which  corresponds  with  the 
general  habits  of  syphiUs. 

Pain  was  present  in  li)  cases,  absent  in  10,  great  in  only  1  (Case 
IX).  In  the  great  majority  of  the  cases  it  was  an  almost  negligible 
feature.  Functional  disturbance  was  never  marked,  and  in  many 
cases  was  entirely  absent. 

Signs  of  Inflammation.  In  15  cases  there  were  none.  Tender- 
ness and  discoloration  of  the  skin  were  occasionally  observed,  and 
ulceration  was  present  in  six  cases.  Three  cases  showed  definite 
acute  inflannnatory  signs.  In  Case  XVIII  the  skin  over  the  left 
prepatellar  bursa  reddened,  and  ulceration  took  place.  In  Case 
XXI  there  was  pain  and  tenderness  in  the  bursa,  with  rise  of  local 
temperature.^^  Case  IX  show^ed  a  typical  crepitating  tenosynovitis, 
with  pain  and  tenderness.  In  Case  VI  the  condition  was  described 
as  an  "acute  inflammation  with  effusion,"  and  tenderness  was 
present. 

Joint  Involvement.  The  joint  neighboring  on  the  involved  bursa 
was  involved  only  once  (Case  IX);  here  a  condition  similar  to  the 
bursitis  existed  in  the  knee.  Three  others  showed  co-existent 
arthralgia  in  distant  joints;  and  one  suffered  from  osteocopic  pains. 
In  general,  joint  involvement  was  conspicuous  by  its  absence.  This 
is  quite  at  variance  with  the  statement  of  Lang  and  Ullmann^*  that 
syphilitic  affections  of  tendon  sheaths,  tendons,  and  bursse  are  often 
met  with  in  connection  with  joint  changes;  and  with  that  of  Voisin,^^ 
that  "in  the  secondary  stage,  a  subacute  arthritis  occurs  which  may 
involve  many  joints  and  many  subcutaneous  serous  hursoB  or  tendon 
sheaths  at  the  same  time." 

The  bursitis  was  symmetrical  in  nine  cases,  multiple  in  two. 

Duration.  Before  treatment  was  begun  the  duration  of  the 
bursitis  varied  from  four  days  to  eight  years.  Treatment  was  almost 
always  promptly  effectual;  in  one  case  the  bursitis  persisted  five 
months,  but  the  disease  disappeared  on  the  average  forty-six  days 
after  treatment  was  started. 

Bursce  Involved.^^    The  site  of  the  bursitis  was  as  follows: 

^  The  pain  in  this  case  was  regarded  by  Keyes,  who  reported  it,  as  due  in  part  to  an 
hysterical  hyperesthesia. 

^  Ergebnisse  der  allg.  Path.  u.  Path.  Anat.,  iii,  306. 

'5  Loc.  cit. 

^  Several  other  cases  of  tendon  involvement  are  recorded  by  Chouet,  Fournier,  and  Schu- 
chardt.  As  these  are  cases  of  syphilitic  tenosynovitis  and  not  of  bursitis,  they  are  not  included 
in  the  table.  The  tendons  affected  were  the  extensor  longus  digitorum,  peroneus  tertius, 
biceps  femoris,  biceps  brachialis,  etc. 
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Prepatellar  bursa: 

Right t 

Left 3 

Both 5 

Side  not  stated ....  1  — 13 

Subpatellar  bursa 2 

Semimembranosus  bursa 1 

Between  rectus  and  crureus  1 

Anserine  bursa 2 

Bursa  of  extens.  comm.  dig 4 

Bursa  of  extensors  of  toes 1 

Bursa  of  flexors  of  fingers 1 

Bursa  at  radial  border  first  phalanx  forefinger 1 

Form  of  Bursitis.  Simple  hygroma  occurred  eight  times,  only 
once  (the  author's  case)  in  the  tertiary  stage.  Gummatous  bursitis 
was  present  ten  times;  ulcerating  or  fungous  bursitis  five  times,  acute 
inflammatory  bursitis  three  times. 

The  picture,  then,  is  one  of  an  indolent  affection  of  the  bursa:, 
involving  most  often  the  knees — particularly  in  women.  The  disease 
is  quite  independent  of  syphilitic  arthritis,  the  bursa  involved  being 
oftcnest  those  unconnected  with  the  joints,  and  the  neighboring  joints 
themselves  being  entirely  free  from  involvement.^^  In  the  secondary 
stage  simple  hygroma  is  frequent;  in  the  tertiary  stage,  gummatous, 
ulcerating,  and  fungous  forms  occur.  The  bursoe  involved  are  those 
most  exposed  to  trauma;  but  a  study  of  the  cases  makes  it  clear  that 
trauma,  as  usual  in  syphilis,  only  determines  the  site  which  the  disease 
will  occupy.  There  is  little  or  no  accompanying  functional  disability; 
and  specific  treatment  leads  to  a  prompt  and  permanent  cure.^^  In 
view  of  the  marked  indolence  of  the  condition  and  its  great  similarity 
to  the  arthropathies  of  syphilis,  it  should  be  spoken  of  as  luetic  bur- 
sopathy  (of  Verneuil) — the  possibility  of  the  rare  occurrence  of  more 
acute  symptoms  being,  however,  kept  in  mind. 

Diagnosis.  The  diagnosis  rests  on  the  following  factors:  (1) 
Previous  history  or  co-existent  signs  of  syphilis.  (2)  Spontaneous 
development  of  bursopathy,  without  particular  traumatic  history. 
(3)  Slow  evolution  and  chronic  course.  (4)  Marked  absence  of 
pain,  tenderness,  and  functional  disability.  (5)  Symmetry  of  the 
bursopathy.  (6)  Site.  An  indolent  bursopathy  of  the  retroolecranal 
or  prepatellar  bursa — particularly  if  symmetricaal — should  always 
arouse  suspicion.  (7)  Absence  of  other  causes  of  bursal  enlarge- 
ment (tuberculosis,  trauma,  hysteria,  etc.).  (8)  Absence  of  joint 
involvement.  (9)  Inefficiency  of  non-specific,  and  complete  effi- 
ciency of  specific  treatment. 

Differential  Diagnosis.  An  etiological  tabulation  of  bursitis — 
constructed  from  the  reported  cases — may  be  of  value  in  this  con- 
nection : 

''  To  this  there  is  one  doubtful  exception  in  the  table. 

^  In  one  case  reported  by  Buechler  the  bursopathy  promptly  disappeared  under  treatment, 
but  the  other  signs  of  syphilis  persisted. 
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1.  Traumatic  bursitis: 
(a)  Acute. 

I.  Simple  congestive  bursitis. 
II.  With  effusion. 
III.  With  bloody  effusion. 
(6)  Chronic. 

I.  Simple  serous. 
II.  Proliferating. 

III.  Calcareous. 

2.  Inflammatory  bursitis  by  propagation  from  neighboring 
infections. 

3.  Bursitis  due  to  diatheses  (many  of  these  cases  were  mentioned 
by  the  earlier  writers;  quite  possibly  a  number  of  them  were 
syphilitic) : 

(a)  Rheumatism. 
(6)  Gout. 

(c)  Saturnism. 

(d)  Hydrargyrism. 

(e)  Scurvy. 
(/)  Cholera. 

4.  Infectious  bursitis: 

(a)  Tuberculosis. 

I.  Serous. 
II.  Caseous. 

III.  Fungous. 

IV.  Accompanied  by  rice  bodies, 

(b)  T}'phoid  fever. 

(c)  Pneumonia. 

(d)  INIumps. 

(e)  Grip. 
(/)  Syphilis. 

I.  Secondary. 

Congestive. 
Effusive. 

II.  Tertiary. 

Gummatous, 

Ulcerating, 

Fungous. 

Effusive  (rare). 
(g)  Gonorrhoea. 
(h)  Pyohemia, 
(i)    Erysipelas. 

5.  Professional  bursitis. 

6.  Positional  bursitis  (seen  in  epilepsy,  long  invalidism,  in  de- 
formities of  the  extremities,  etc.). 

From  the  acute  inflammatory  cases  syphilitic  bursopathy  is 
distinguished   by  its   indolent   character,   its   insidious   onset   and 
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chronic  course,  and  its  prompt  rcsjxMise  to  specific  treatment.  From 
tuberculosis  the  tliaifnosis,  particuhirly  in  the  ulcerative  cases,  may 
be  extremely  difficult.  I  have  recently  seen  a  case  of  right  pre- 
pateller  bursitis  in  a  colored  woman,  with  thickening  of  tlie  bursa 
and  ulceration.  The  case  was  regarded  as  one  of  tuberculosis,  and 
the  bursa  was  excised.  The  ulcerations  were  certainly  very  sugges- 
tive of  s}-philis,  and  at  operation  the  gross  appearance  was  that  of 
gummatous  bursitis.  Microscopic  examination  showed  a  chronic 
inflammatory  bursitis  without  tubercles.  The  sections  were  stained 
for  spirochetu',  and  none  were  found.  No  tuberculin  had  been  given, 
and  the  history  was  perfectly  negative  for  syphilis;  for  these  reasons 
the  case  is  not  reported  as  a  gummatous  bursitis,  and  is  only  men- 
tioned as  illustrating  the  difficulty  of  distinguishing  between  tuber- 
culosis and  syphilis.  The  diagnosis,  however,  should  be  made 
if  the  obvious  steps  are  taken  (tuberculin  reaction,  examination  of 
smears  for  spirochetse). 

Professional  bursopathies — particularly  housemaid's  knee — may 
simulate  syphilitic  bursopathy  in  all  respects,  and  the  diagnosis  will 
often  rest  entirely  on  the  therapeutic  test. 

Osteitis  and  periostitis  may  simulate  the  rare  cases  of  acute 
syphilitic  bursitis.  If  careful  attention,  however,  is  paid  to  the 
exact  seat  of  the  condition  and  the  anatomical  situation  of  the  burs?e 
is  kept  in  mind,  the  diagnosis  can  usually  be  made. 

When  the  involved  bursa  is  situated  over  the  tendons  of  the 
extremities,  the  appearance  may  suggest  a  perforating  ulcer.  This 
occurred  in  Case  XIV,  reported  by  Moreau. 

Pathology.  The  practically  complete  absence  of  postmortem 
and  microscopic  examinations  makes  it  necessary  to  study  the 
pathology  of  luetic  bursopathies  entirely  from  the  clinical  features. 
The  disease  occurs  in  the  following  forms: 

1.  Luetic  bursopathy  accompanying  luetic  arthopathy.  Here 
the  effusion  of  "syphilitic  white  swelling"  spreads  into  bursa?  which 
communicate  with  the  joint  {e.  g.,  the  subquadriceps  bursa),  and  the 
condition  is  simply  a  complication  of  the  joint  involvement.  As  such, 
it  is  quite  unimportant;  the  wonder  is  that  it  does  not  occur  oftener. 
But  more  curious  still  is  the  fact  that,  in  connection  with  luetic 
arthropathies,  the  true  bursse  mucosa?  (unconnected  A^^th  the  joint) 
are  almost  never — so  far  as  the  evidence  in  the  literature  goes — 
involved  in  the  disease.^^  Luetic  bursopathy  is  an  independent 
affection. 

2.  Luetic  bursopathy,  independent  of  luetic  arthropathy.  This 
occurs  in  three  forms. 

(a)  Congestive  Bursitis.  Fournier  has  insisted  that  the  vague 
"joint"  pains  so  frequent  in  .syphilis  are  often  due  to  involvement 

*  There  is  one  autopsy  on  record,  made  by  Lancereaux,  in  which,  in  connection  with  a  syphi- 
litic knee-joint,  the  "pretibial  bursa  was  occupied  by  a  gummatous  deposit."  It  is  possible 
that  such  a  finding  is  not  rare,  though  the  literature  is  silent  on  the  point. 
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of  tlie  bursse  of  tendons,  and  for  the  reason  that  careful  examina- 
tion of  the  site  of  the  pain,  of  the  movements  which  ehcit  it,  and 
of  the  direction  along  which  it  is  transmitted,  often  establishes 
its  independence  of  the  joint  and  points  to  its  seat  in  the  tendons. 
An  acute  syphilitic  tendovaginitis  undoubtedly  exists.  More  nearly 
related,  however,  to  the  true  luetic  bursopathies  are  the  rare  cases 
of  acute  inflammation  of  bursse  mucosae  (see  Cases  IX  and  XXI), 
in  which  the  signs  are  those  of  congestion  with  slight  effusion. 

(b)  Hydrops  or  Hygroma.  This  is  the  most  frequent  form  of  luetic 
bursopathy  in  secondary  syphilis;  but  the  condition  ofi^ers  no  special 
pathology  in  syphilis.  The  "effusion"  consists  of  a  yellowish,  viscid, 
cloudy,  coagulable  fluid.  No  examination  of  it  has  ever  been  made 
for  spirochetse.  Is  it  inflammatory  in  origin  ?  Langemak^*' in  giving 
an  account  of  the  origin  of  hygromas,  states  that  the  contents  of 
the  hydropic  bursae  consists  of  fibrinoid,*^  which  results  from  the 
solution  of  the  previously  undissolved  albuminoid  collagen,  which  has 
been  heaped  up  in  the  bursa  as  a  result  of  arterial  hyperemia.  The 
origin  of  hygromas  is  to  be  found  in  the  liquefaction  of  increased 
connective  tissue.  This,  indeed,  is  the  view  held  by  many  investi- 
gators. The  process  begins,  according  to  Schuchardt*^  with  a  hyper- 
plasia of  the  fixed  connective  tissue  elements.  Numerous  mitotic 
figures  appear  in  the  connective  tissue  cells,  the  cell  bodies  swell 
to  an  enormous  size,  and  thus  large  multiform  (but  usually  spindle- 
shaped)  cells  are  formed.  The  cellular  swelling  continues,  usually 
with  loss  of  the  nuclei,  and  peculiar  amorphous  vitreous  structures 
result.  This  process  is  accompanied  by  a  secretion  of  "Faserstoff," 
partly  within  the  altered  connective  tissue  cells,  partly  between 
them — but  always  within  the  tissue  itself,  and  never  on  the  free  sur- 
face of  a  space.  In  the  case  of  the  bursae  mucosae  the  inflammatory 
process  takes  place  in  the  connective  tissue  surrounding  the  struc- 
ture. There  is  no  exudation  from  the  free  surface  of  the  bursa. 
Ricker*^  has  reached  similar  conclusions.  The  connective  tissue 
elements  which  immediately  precedes  the  liquefaction  he  finds  to  stain 
yellow,  not  red,  with  van  Gieson's  stain.  The  fluid  comes  from  a 
change  in  the  connective  tissue,  and  not  from  the  bloodvessels.  All 
the  products  of  degeneration  mix  with  the  liquid  and  cause  further 
solution.  Two  types  of  liquefaction  occur — the  ganglion  or  gela- 
tinous type  and  the  hygroma  type.  These  processes  are  essentially 
similar,  but  slightly  different  in  detail.  Even  in  the  so-called  inflam- 
matory hygromas  the  process  is  one  of  degenerative  liquefaction. 

■">  Die  Entstehung  der  Hygrome,  Archiv  fiir  klin.  Chir.,  1903,  Ixx,  946.  Nachtrag  to  the 
above.  Ibid.,  Ixxi,  268. 

^1  '  'Fibrinoid"  was  the  term  used  by  Neumann  to  describe  a  degeneration  product  of  coni- 
nective  tissue  which  stains  yellow  (not  red)  with  van  Gieson's  stain,  and  is  thought  to  be  a 
transition  form  between  fibrillary  connective  tissue  and  fluid. 

*-  Die  Entstehung  der  subkutanen  Hygrome,  Virchow's  Archiv,  1890,  cxxi,  305. 

^  Die  Verflussigung  der  Bindegewebsfasern,  Virchow's  Archiv,  1901,  clxiii,  44. 
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Uitsc-hl,"  stu(lyiii<^  the  pathoi^encsis  of  tlie  <fan<rli()n,  reached  the 
simihir  view — j)revi()iisly  advanced  hy  Ledderhose — that  the  condi- 
tion is  one  of  defjeneration  and  not  of  inflammation.  Contrary 
views  find  expression  in  the  Uterature;^"'  but  the  great  majority  of 
the  best  work  is  in  hne  witli  the  de<j^enerative  theory  of  the  origin  of 
hygromas. 

It  is  obvious  tliat  in  these  descrij)tions  of  the  formation  of  hygro- 
mas it  is  not  explained  just  how  liquefaction  takes  place  or  what 
stimulates  it;  and  it  is  not  easy  to  conceive  of  such  a  process  as 
entirely  spontaneous.  The  important  points  seem,  however,  to  be 
that  the  process  is  quite  ditterent  from  that  of  inflammation  as 
ordinarily  understood;  that  the  fluid  produced  is  unlike  the  usual 
exudates;  that  the  connective  tissue  bears  an  important  relation  to 
its  production;  and  that  degeneration  plays  an  essential  role  in  the 
process. 

(c)  Gumma  of  the  Bursa.  This  is  the  most  frequent  form  of  the 
disease  in  the  tertiary  stage.  Frequently  it  goes  on  to  ulceration. 
In  Case  XVIII  both  j)repatellar  bm-sa'  were  involved  in  a  gummatous 
process;  the  right  bursa  ulcerated,  but  on  the  left  side  the  affection 
was  kept  in  check  by  treatment  and  no  ulceration  occurred.  The 
possibility  that  ulcerative  syphilitic  processes  at  the  site  of  a  bursa 
really  originated  in  broken-down  subcutaneous  gummas,  or  even 
in  periosteum  or  bone,  must,  of  course,  be  kept  in  mind.  This  was 
probably  the  fact  in  Case  VI  of  Keyes'  table,  and  I  have  not  included 
the  case  in  my  tabulation. 

Luetic  Bursophathies  in  Congenital  Syphilis.  To  this  subject,  so 
far  as  I  have  been  able  to  find,  no  attention  whatever  has  been  called 
in  the  literature;  and,  although  there  are  intimations  that  the  dis- 
ease exists,  convincing  evidence  is  wanting.'*'*  This  seems  all  the 
more  strange  in  view  of  the  fact  that  congenital  syphilis  causes  in  the 
joints  themselves  a  condition  (Clutton's  disease)  exactly  similar, 
clinically,  to  the  luetic  bursopathies  of  acquired  syphilis.  Un- 
doubtedly the  spread  of  a  joint  effusion  into  the  communicating 
bursa  often  occurs,  is  considered  incidental,  and  is  not  mentioned  by 

**  Beitrag  zur  Pathogenese  der  Ganglien,  Beitrage  zur  klin.  Chir.,  1895,  xiv,  p.  557. 

*' See  particularly  the  article  of  Riese:  Die  Reiskorperchen  in  tuberkulos-erkrankten  Syno- 
vialsacke,  Deutsche  Zeitschrift  fiir  Chirurgie,  1896,  xlii,  1  This  author  writes:  "All  rice 
bodies  in  tubercular  joints,  tendon  sheaths,  and  bursae  are  in  the  last  analysis,  derived 
from  a  fibrin  coagulation.  Part  of  this  results  from  coagula  which  are  first  formed  in  the 
synovial  fluid,  another  part  from  deposits  which  are  laid  down  on  the  wall  of  the  synovial 
sac  and  have  become  partially  organized  by  means  of  its  cells."  See  also  Kreuter:  Ein  Fall 
von  Bursitis  Subdeltoidea  als  Beitrag  zur  Hygromfrage,  Deutsche  Zeitsch.  f.  Chir.,  1904, 
Ixxii,  136.  This  author  found  in  his  case  no  fibrinoid  in  the  sense  of  Neumann,  but  a  lining 
of  granulation  tissue,  rich  in  vesels;  and  the  fluid  present  came,  he  said,  from  the  blood.  The 
condition  was  one,  *.  e.,  of  inflammation  and  not  of  degeneration. 

^  Lang  and  UUmann  (Ergebniase  der  allgemeinen  Pathologie  u.  Pathologischen  Anatomie, 
1896,  Jahrg.  iii,  307)  quote  Finger  and  Lang  as  authority  for  the  statement  that  chronic 
hydrops  of  the  tendon  sheaths  occurs  in  hereditary  syphilis  and  may  reach  a  high  grade 
of  development.  They  do  not  mention  the  bursse  mucosae,  and  the  literature  is  elsewhere 
similarly  silent. 
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the  reporter.  In  Dureuil's  thesis/^  for  instance,  a  photograph  of 
such  a  case  is  reprochiced  in  which  a  communicating  subquadriceps 
bursa  is  distended  from  a  joint  effusion,  but  no  mention  of  bursae  is 
made  in  the  text.  It  is  striking  that  Glutton,  in  reporting  his  eleven 
cases  of  symmetrical  synovitis  of  the  knee,  is  equally  silent.  It  seems 
hardly  likely  that  if  the  bursa"  about  the  knee,  not  connecting  with 
the  joint,  had  been  involved  they  would  have  escaped  his  notice; 
and  he  certainly  would  not  have  failed  to  mention  their  involvement 
if  he  had  observed  it. 

Diard,**  reporting  fifty  cases  of  gumma  in  hereditary  syphilis,  makes 
no  mention  of  the  bursa',  but  two  of  his  cases  deserve  attention: 

Observation  XXV.  (Case  of  Fournier  at  St.  I^ouis  Hospital.)  A 
girl,  aged  twenty-five  years,  a  virgin,  with  no  signs  of  acquired 
syphilis.  Patient's  sister  luetic.  At  sixteen,  the  patient  developed  a 
perforation  of  the  palate;  at  eighteen,  a  large  gumma  appeared  on 
the  left  shoulder,  destroying  part  of  the  deltoid,  down  to  the  humerus, 
which  could  be  felt  beneath  the  skin.  The  lesion  partially  healed, 
but  later  recurred  in  situ.  There  were  other  signs  of  hereditary 
syphilis.  Diard  makes  no  mention  of  the  bursa  in  this  casfe;  but  the 
condition  may  well  have  started  in  the  subdeltoid  bursa. 

Observation  XLII.  (Case  of  Leloir  and  Perrin,  Annales  de  dermat., 
1883.)  Patient  had  a  family  history  of  lues.  At  fourteen,  keratitis 
developed.  At  sixteen,  a  swelling  appeared  in  the  right  popliteal 
space,  as  large  as  a  walnut,  not  painful,  sharply  demarcated,  and  not 
adherent  to  the  skin.  The  subsequent  course  is  not  stated.  Here, 
too,  there  is  nothing  said  about  bursse ;  but  a  bursa  may  quite  well 
have  been  the  site  of  the  affection. 

Three  possible  cases  are  also  reported  in  the  thesis  of  Saint  Pierre.*® 

Case  V  (reported  by  Guterbock).  A  girl,  aged  six  months,  with 
cachexia  and  desquamation  of  the  soles  of  the  feet,  presented  large 
swellings  about  the  elbows,  which  ulcerated,  forming  fistulas  which 
led  directly  to  the  denuded  humerus.  On  the  anterior  surface  of 
the  left  tibia — about  at  the  site  of  the  pretibial  bursa — there  was  a 
fluctuating  tumor,  thought  to  be  a  subperiosteal  abscess. 

Observation  XVI.  A  man,  aged  twenty-seven  years,  presented 
a  marked  hydrarthrosis  of  the  right  knee,  and  the  note  is  made  that 
the  patella  was  "notablement  ^largie." 

Observation  XIX.  Double  hydrarthrosis  of  the  knees;  "les  culs- 
de-sac  de  la  synoviale  son  largement  distendus." 

With  the  exception  of  these  vague  references,  bursopathies  receive 
no  attention  in  the  extensive  literature  of  congenital  syphilis.     In 

■*'  Contribution  a  I'^tude  des  pseudo-tumeurs  blanches  syphilitiques,  Paris  Thesis,  1880, 
No.  148. 

■•*  Les  manifestations  gommeuses  de  la  syphilis  h^rfeditaire  tardive,  Paris  Thesis,  1901, 
No.  548. 

■"  Contribution  a  I'^tude  des  arthropathies  de  la  syphilis  h^rfeditaire  tardive,  Lyon  Thesis, 
1900,  No.  107. 
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I'oiiniirr's  lectures""  no  cases  are  mentioned,  unless  tlie  hursa-  were 
involved  in  some  of  the  patients  rather  Ya<fuely  referred  to  as  cases 
of  "  pseudo-tumeurs-blanches  syphilitiques,"  Somma'''  does  not 
include  bursopathies  in  his  conij)rehensive  list  of  the  efl'ects  of 
hereditary  lues;  nor  does  Uan<fuedat''"  mention  them.  Either  the 
condition  has  been  overlooked,  or  the  striking  fact  is  that  thouo;h 
essential  hydrarthrosis  is  a  distinctive  characteristic  of  congenital 
syphilis,  essential  bursal  hygroma — which  occiu-s  in  the  acquired 
disease — is  never  seen  in  the  hereditary  form. 

Allied  Conditions.  Certain  effects  of  syphilis  in  the  joints  them- 
selves or  in  the  peri-articular  structures  present  a  clinical  ])icture 
so  similar  to  that  of  syphilitic  bursopathy  that  some  account  should 
be  taken  of  them  in  this  connection. 

Syphiliiic  AH  hro  pat  hies.  Mention  has  already  been  made  of  the 
great  clinical  similarity  between  syphilis  of  the  joints  and  syphilis 
of  the  bursae;  and  of  the  striking  fact  that  when  the  disease  affects 
one  it  does  not,  as  a  rule,  affect  the  other.  Special  account  should, 
however,  be  taken  of  the  symmetrical  arthropathies  of  congenital 
svphilis.  This  disease  has  been  particularly  described  by  Clutton^^ 
who  in  his  first  paper  reported  eleven  cases — all  effecting  the  knee. 
The  disease  occurred  between  the  eighth  and  fifteenth  years,  and 
was  characterized  by : 

1.  Its  symmetry. 

2.  Freedom  from  pain. 

3.  Long  duration. 

4.  Free  passive  mobility  of  the  joints  throughout  the  disease. 

5.  Co-existent  signs  of  hereditary  syphilis. 

Attention  was  usually  called  to  the  knees  by  stiffness  in  one  of 
them,  which  on  examination  was  found  to  contain  fluid;  fluid  was 
also  present  in  the  other  knee,  which  after  an  intei*val  of  some  months 
became  similarly  affected.  The  swelling  was  a  flaccid  one — due 
to  fluid  not  under  tension.  Careful  examination  showed  the  joints 
other  than  the  knees  to  be  normal.  Every  case  showed  two  or  more 
signs  of  the  Hutchinsonian  triad.  The  swellings  remained  without 
alterations  for  several  months;  but  specific  treatment  brought  about 
a  perfect  cure — though  not  so  rapid  a  one  as  in  acquired  syphilis. 
One  case  gave  an  acute  history  following  a  fall.  Nine  of  the  eleven 
cases  were  suffering  from  an  active  keratitis,  and  the  following 
similarities  between  the  two  conditions  were  dwelt  upon  by  Glutton: 
(1)  Both  knees  and  both  eyes  are  affected,  with  an  interval  between 
the  onset  of  the  disease  in  the  tw^o  sides.    (2)  The  disease  is  chronic 

"•  Lecons  sur  la  syphilis  hdrfed.  tardive,  Paris,  1896. 

"  Su  di  una  forma  morbosa  articolare  per  sifilide  ereditaria,  Gior.  infernaz.  de  sc.  med. 
Napoli,  1882,  n.  s..  iv,  840. 

'2  Des  arthropathies  dans  la  syphilis  h^rfeditaire,  Paris  Thesis,  1883,  No.  356. 

"  Symmetrical  Synovitis  of  the  Knee  in  Hereditary  Syphilis,  Lancet,  February  27,  1886, 
p.  391. 
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in  both  cases.  (3)  In  neither  case  does  it  produce  any  destructive 
changes.  (4)  In  both  cases  a  relapse  is  frequent,  and  neither  condi- 
tion is  strikingly  amenable  to  treatment.  (5)  The  two  conditions 
occur  at  about  the  same  period  of  life. 

Intermittent  Hydrops.  The  great  similarity  between  the  clinical 
picture  of  this  disease  and  that  of  spyhilitic  hygroma  of  the  bursae 
suggests  that  certain  of  the  symptomatic  cases  of  joint  hydrops  may 
have  been  luetic  in  origin.  Friedenberg  has  reported  cases  definitely 
due  to  syphilis;  and  it  would  seem  wise,  in  all  cases  in  which  the 
etiology  is  not  clear,  to  apply  the  therapeutic  test. 

Bicipital  Serositis.  This  obscure  condition — described  by  Notta, 
of  Lisieux,  under  the  name  of  contraction  of  the  biceps — has  been 
observed  by  several  authors  and  its  syphilitic  nature  asserted.  Finger 
says  positively  that  a  tenosynovitis  of  the  tendon  of  the  biceps  is 
particularly  characteristic  of  secondary  lues,  and  that  it  accounts  for 
many  of  the  vague  pains  felt  at  the  elbow,  the  real  site  of  which  will 
be  found  on  careful  examination  to  be  the  bicipital  tendon.  And 
Fournier  lays  great  stress  on  pain  at  the  bend  of  the  elbow  with 
inability  to  extend  the  forearm  as  characteristic  of  secondary  syphilis. 
But  this  syphilitic  tenosynovitis,  which  is  quite  frequent,  is  different 
from  the  other  rarer  syphilitic  affection  at  this  site,  which  has  its 
real  seat  in  the  bicipitoradial  bursa.  The  condition  is  characterized 
by  pain  and  tenderness  in  the  bicipital  tendon.  The  forearm  is 
held  slightly  flexed  and  there  is  difficulty  in  extension.  There  is 
also  and  most  characteristically  painful  embarrassment  of  simul- 
taneous flexion  of  the  forearm  with  supination  of  the  hand.  Com- 
plete pronation  is  impossible.  The  position  of  the  arm  and  the 
interference  with  motion,  so  far  as  it  is  a  mechanical  affair,  have  been 
shown,  by  injection  of  the  bicipitoradial  bm'sa  in  the  cadaver,  to  be 
due  to  effusion  into  this  bursa.  It  is  interesting  that  this  condition 
was  described  by  Colles,^*  who  did  not,  however,  lay  any  particular 
stress  on  it,  "Avery  common  form,"  he  wrote,  "of  these  affections" 
(joint  and  bursal  effusions)  "is  observed  in  the  elbow-joint;  the 
patient  has  not  full  power  of  it,  he  cannot  fully  flex  it,  nor  extend 
it  much  beyond  a  right  angle;  very  rarely  is  there  any  pain  or  any 
tenderness  from  pressure  when  made  upon  the  prominent  parts 
of  the  joint.  Not  infrequently  this  affection  of  the  joint  is  caused 
by  effusion  into  some  of  the  adjacent  bursa?;  but  in  all  these  cases 
we  feel  the  tendon  of  the  biceps  extremely  rigid,  yet  not  swollen  nor 
tender  to  the  touch."  Distention  at  this  site  may  effect  the  radial 
nerve,  as  in  a  case  reported  by  Walther,  in  which  a  radial  paralysis, 
thought  to  be  due  to  a  neuroma,  was  found  to  be  caused  by  a  fibro- 
lipoma  of  the  bursa.  It  is  probable  that  in  some  of  the  cases  the  cubito- 
radial  bursa  of  Monro  (lying  between  the  tendon  of  the  biceps  and 
tuberosity  of  radius,  and  the  external  border  of  brachialis  anticus 

5^  Loc.  cit. 
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tfiulon  and  fascitr  of  flexor  suhliinis  di<;itorum)  is  the  one  affected. 
In  a  case  rej)oite<l  l)y  KieH'el"  tliere  was  diflicnlty  of  flexion  of  tlie 
ft)rearm,  and  a  walnut-si/.ed  tumor  aj)j)eared  at  the  site  of  tlie  hicipito- 
radial  bursa.  There  had  been  no  trauma,  and  the  swelHnj;,  wln'ch 
was  free  from  tenderness,  appeared  suddenly.  It  was  imj)ossible  to 
estabUsh  its  hietic  ori<jjin,  and  it  was  excised.  It  contained  sero- 
sanguineous  fluid.  Weinleclnier^"  reported  a  case  of  extensive  swell- 
ing of  tiiis  bursa — indolent  in  itself,  but  causing  great  interference 
with  motion — which  he  excised.  There  is  no  note  as  to  its  luetic 
origin.  Mauriac  calls  the  affection  syphilitic,  so  that  some  of  his 
cases  must  have  been  of  this  origin;  but  detailed  histories  are  not 
given.  Indeed,  the  literature  of  the  subject  is  so  slim  and  inacces- 
sible that  conclusions  as  to  the  cause  of  the  disease  are  impossible. 
Notta's  article  I  have  been  entirely  unable  to  find,  and  have  relied 
on  a  reference  to  it  in  Cadell's  review  of  an  article  by  ]Mauriac. 
There  seems  to  be,  however,  sufficient  evidence  for  mentioning  this 
condition  in  a  consideration  of  syphilitic  bursitis,  and  for  applying 
the  therapeutic  test  when  cases  of  bicipital  serositis  occur. 

Achillo  Bursitis  Anterior  (AchiUodynie  of  Albert).  In  1893 
Albert,^^  of  Vienna,  described  an  affection  characterized  by  pain  in 
the  Achilles  tendon  near  its  attachment,  with  the  presence  of  a 
swelling  over  the  tendon  just  above  the  os  calcis.  Six  cases  were 
reported.  In  all  the  patients,  walking  and  standing  were  im- 
possible on  account  of  the  pain,  which  disappeared  on  lying  down. 
Albert's  pupil,  Rossler"®  called  attention,  also,  to  the  efforts  made 
by  these  patients  to  keep  the  musculature  of  the  calf  lax  by  plantar 
flexion  of  the  foot,  and  to  the  accompanying  pronation  of  the  foot, 
which  led  in  time  to  flat-foot.  He  also  showed,  by  anatomical  studies, 
that  the  seat  of  the  disease  is  the  bursa  lying  between  the  Achilles 
tendon  and  the  tuberosity  of  the  os  calcis.  Heinecke'^^  had,  years 
before,  mentioned  a  bursitis  is  this  situation.  "The  anterior  Achilles 
bursa,"®"  he  wrote,  is  occasionally  found  to  be  the  site  of  serous 
and  crepitating  inflammations;  hygromata  of  this  bursa  also  occur." 
Raynal"^  and  Kirmisson"'  had  also  described,  under  the  name  "peri- 
tendinous cellulitis  of  the  Achilles  tendon,"  cases  which  may  well 
have  been  due  to  inflammation  of  the  subtendinous  bursa.     Pitha*^ 


**  Sur  les  affections  de  la  bourse  s^reuse  du  biceps  brachial,  Bull,  et  m^m.  soc.  de  chir.  de 
Paris,  1905,  n.  s.,  xxxi,  581. 

**  Bericht  des  k.k.,  Allgemein-Krankenhaus  zu  Wien,  1883,  p.  262. 

"  AchiUodynie,  Wiener  med.  Presse,  January  8,  1893,  Jahrg.  xxxiv.  No.  2. 

"  Zur  Kenntniss  der  AchiUodynie,  Deutsche  Zeitschrift  fiir  Chirurgie,  1896,  xlii,  274. 

••  Anatomic  u.  Pathologie  der  Schleimbeutel  u.  Schnenscheiden,  Erlangen,  1868. 

*•  The  bursa  is  called  '  'anterior"  to  distinguish  it  from  an  inconstant  bursa  found  about  one 
and  one-half  inches  above  the  Achilles  insertion,  lying  between  it  and  the  fascia.  Superficial 
and  deep,  or  subfascial  and  subtendinous,  would  be  more  accurate  adjectives  to  apply  to 
these  bursa*. 

"  CeUulite  peri-tendineuse  du  tendon  d'AchiUe,  Archives  g^n.  de  m^d.,  1883. 

M  Ibid.,  1884. 

^  Krankheiten  der  Extremitaten. 
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regarded  "partial  evulsion  of  the  insertion  of  the  Achilles  tendon" 
as  the  cause  of  an  affection  about  the  lieel  which  Albert  thought 
identical  with  the  disease  he  himself  described  as  Achillodynie. 

Gout,  tuberculosis,  rheumatism,  but  particularly  gonorrhoea, 
were  given  by  Albert  and  Ilossler  as  the  causes  of  the  condition.  No 
connection  with  syphilis  was  mentioned ;  the  possibility  of  its  account- 
ing for  certain  of  the  "rheumatic"  and  "gouty"  cases  does  not  seem 
to  have  been  kept  in  mind.  One  patient  (that  of  Weinlechner, 
reported  by  Ilossler)  presented  a  symmetrical,  indolent  hygroma  of 
both  anterior  Achilles  bursas  which  had  appeared  spontaneously— 
a  picture  strikingly  like  that  already  described  for  syphilitic  bur- 
sopathy.  The  case  was  regarded  by  Rossler  as  one  of  "bursitis 
deformans."  It  is  to  be  remembered  that  before  this  condition  was 
described  by  Albert,  pain  in  the  Achilles  tendon  had  been  noticed 
in  connection  with  syphilis  (see  Keyes). 


CHOREA  A  SYMPTOM— NOT  A  DISEASE. 

By  George  Montague  Swift,  M.D., 

ASSOCIATE    IN    MEDICINE    IN    THE     COLLEGE    OF    PHTSICL\NS    AND    SURGEONS,    COLUMBIA 

DNTVEBSITY,    NEW   YORK;    VISITING    PHYSICIAN    TO    ST.    MARy's    FREE    HOSPITAL 

FOR    CHILDREN,    NEW    YORK. 

One  of  the  most  common  conditions  with  which  we  have  to  deal 
at  St.  Mary's  Free  Hospital  for  Children  is  what  is  known  as  chorea. 
We  admit  about  50  cases  annually,  and  always  have  some  cases 
in  the  wards  under  treatment.  It  follows  that  the  subject  of  chorea 
is  constantly  in  mind,  and  commands  the  attention  of  those  in  charge. 
During  the  early  years  of  my  service  at  the  hospital,  begun  twenty- 
three  years  ago,  the  idea  was  that  chorea  was  a  peculiar  disease 
of  the  nervous  system;  that  it  was  associated  in  some  unexplained 
way  with  rheumatism  and  endocarditis,  and  was  to  be  treated  and 
cured  by  increasingly  large  doses  of  arsenic.  I  venture  the  opinion 
that  this  today  represents  the  general  idea  of  the  ordinary  medical 
student  or  recent  graduate,  and  perhaps  of  some  others. 

By  following  the  arsenical  plan  of  treatment,  within  two  years  I 
had  caused  three  cases  of  hemorrhage  from  the  stomach,  several 
cases  of  hemorrhage  from  the  kidney,  and  many  cases  of  severe 
irritation,  if  not  inflammation,  of  the  conjunctiva.  I  have  seen  also 
arsenical  neuritis  from  this  method  of  treatment.  Two  things 
became  evident  to  me:  one,  that  the  arsenical  plan  of  treatment,  as 
I  used  it,  certainly  was  too  severe,  and  accomplished  but  little;  and 
second,  that  most  of  the  cases  of  chorea  admitted  to  the  Summer 
Home,  at  that  time  situated  on  Rockaway  Beach,  got  well  quickly 


swift:  chokk.v  a  sy.mi'To.m — not  a  disease  397 

and  without  medication.  Experiences  like  this  made  me  beheve  that 
the  tlien  teaching  concernintr  t'liorea  could  not  be  right,  that  the 
subject  was  not  even  as  well  understood  as  the  text-books  seemed  to 
indicate.  Recently  American  writers  seem  disposed  to  take  a 
broader  view,  which  I  attribute  to  emancipation  from  the  English 
writers,  who  look  upon  chorea  as  a  serious  disease,  and  probal>ly 
rightly,  since  in  England  all  rheumatic  atl'ections  seem  to  be  more 
serious  than  with  us.  Still  the  American  writers  have  not,  it  seems 
to  me,  presented  the  condition  correctly.  To  offer  a  satisfactory 
e.xplanation  of  what  is  called  chorea,  one  should  be  able  to  suggest 
a  reasonable  pathology;  but  since  few  cases  are  fatal,  the  conclusion 
must  be  in  large  measure  theoretical. 

The  subject  has  formulated  itself  gradually  in  my  mind  in  this 
way:  The  great  mistake  has  been  in  regarding  the  occurrence  of 
incoordinated  muscular  movements  in  the  young  as  a  disease,  an 
entity.  If  we  put  the  idea  of  a  disease  out  of  mind  and  look  upon 
the  incoordinated  muscular  movements  as  a  symptom,  or  manifesta- 
tion of  some  underlying  condition,  we  immediately  solve  what  has 
seemed  a  difficult  problem.  As  a  matter  of  fact,  in  practice  we  so 
regard  it,  and  we  treat  it  as  a  symptom.  The  causes  of  inco- 
ordinated muscular  movements  are  many,  and  such  movements  we 
find  in  the  old  as  well  as  in  the  young.  In  the  old  we  consider  these 
movements  when  occurring  just  prior  to  death,  in  the  course  of  an 
arteriosclerosis,  as  due  to  faulty  nutrition  and  failure  of  action  of 
the  motor  control  cells.  The  same  sort  of  movements  appearing  in 
the  course  of  a  severe  illness,  a  toxemia,  or  at  a  time  of  great  stress, 
we  also  explain  as  due  to  faulty  nutrition  or  lost  action  of  the  motor 
control  cells;  as  due  to  poisoning  of  them,  or  due  to  their  exhaustion 
by  overaction.  We  do  not  consider  the  incoordinated  movements 
as  being  a  disease  in  themselves.  Why,  then,  when  such  movements 
occur  in  children  under  certain  conditions,  should  we  regard  them 
as  due  to  something  quite  different?  Especially  when  we  know  that 
the  normal  condition  of  childhood  is  constant  muscular  activity, 
and  that  anything  that  weakens  the  child  naturally  weakens  the 
nervous  control,  and  so  may  permit  unrestrained  muscular  action. 
If  we  regard  these  incoordinated  muscular  movements  as  a  symp- 
tom, or  indication  of  some  underlying  cause,  we  frequently  can 
present  a  satisfactory  explanation  of  them.  Such  exciting  cause 
may  be  anything,  a  condition,  infection,  or  disease  which  will  bring 
about  a  weakness,  a  disability,  a  malnutrition,  or  a  degeneration 
of  the  motor  control  cells.  Some  individuals  will  succumb  to  such 
conditions  more  readily  than  others;  some  are  predisposed;  all  cases 
will  not  be  due  to  the  same  cause,  nor  will  they  pursue  the  same 
course.  If  we  try  to  classify  the  cases  in  accordance  with  the  more 
evident  exciting  causes,  we  put  ourselves  in  the  way  of  being  able  to 
treat  them  reasonably,  and  also  supply  as  well  a  pathology  of  the 
condition.     W^e  also  do  away  with  the  diagnosis  "chorea,"  which  is 


398  swift:  chorea  a  symptom — not  a  disease 

in  the  same  class  as  the  diagnosis  "convulsions,"  "jaundice," 
"dropsy" — a  symptom  only. 

Gradually,  in  accordance  with  their  cause,  I  have  learned  to  sepa- 
rate several  classes  of  cases  having  incoordinated  muscular  move- 
ments as  a  predominant  symptom.  These  different  classes  demand 
modifications  in  treatment,  and  it  is  because  of  the  need  of  modifica- 
tions in  treatment  that  I  believe  the  subject  is  one  of  great  impor- 
tance. The  largest  number  of  cases  of  so-called  chorea  are  readily 
divided  into  two  classes,  the  main  distinction  being  the  presence  or 
absence  of  an  endocarditis,  or  other  infective  process. 

Class  I  will  comprise  the  many  cases  which  occur  in  the  spring 
or  autumn  months,  most  commonly  in  girls,  and  between  the  ages 
of  seven  to  fourteen  years.  A  great  proportion  occurs  among  those 
bright,  nervously  disposed  individuals  who  strain  and  push  them- 
selves to  keep  up  their  standing  in  school,  at  the  head  perhaps  of 
their  class.  They  "run  down,"  as  the  phrase  is,  lose  sleep,  eat  badly, 
become  anemic.  We  find  the  hemoglobin  content  of  the  blood  is 
about  60  or  lower.  These  children  get  into  such  a  state  of  nervous 
fatigue,  exhaustion,  and  irritability,  that  with  an  added  physical  or 
emotional  shock,  and  many  times  without  any  such  shock,  the 
control  centres  lose  their  activity,  their  power,  their  balance.  The 
resultant  state  is  one  of  uncontrolled  muscular  movements,  and  that 
has  been  called  chorea.  In  many  individuals  there  exists  a  badly 
balanced  nervous  system  and  such  children  succumb  more  readily 
than  do  others.  Most  of  these  children  have  shown  nervous  irri- 
tability even  as  babies;  many  have  tantrums  readily;  they  easily  lose 
control  of  themselves,  but  chiefly  when  tired  physically,  as  from  too 
long  walks,  too  strenuous  play,  too  hard  study,  too  much  worry,  or  too 
much  irritation  from  any  cause.  The  same  sequence  of  events  in 
an  older  child  in  whom  the  emotional  nature  is  developing,  or  is  the 
predominant  one,  is  attended  with  loss  of  control  over  the  emotions, 
and  this  is  what  is  usually  called  hysteria.  We  think  of  such  a 
state  as  due  to  nervous  exhaustion,  shock,  the  result  of  an  illness, 
or  some  toxemia,  and  we  try  to  establish  nervous  control  by  rest, 
by  forced  feeding,  by  diversion,  or  whatever  will  aid  in  restoring 
the  exhausted  nerve  cells.  In  the  younger  child  the  muscular  system 
is  the  developing  one,  and  here  nervous  exhaustion  is  shown  by  loss 
of  muscular  control.  I  believe  the  two  states,  so-called  hysteria  in 
the  young  adult,  and  incoordinated  muscular  movements  in  the  young 
child,  are  entirely  analogous.  The  course  of  the  two  states  is  apt  to 
be  similar,  but  it  is  not  regular.  Progress  and  duration  depend 
upon  the  individual  nervous  system,  on  the  care  received,  and  on  the 
general  recuperative  capacity  of  the  individual.  In  many  children 
the  two  conditions  occur  together,  loss  of  emotional  and  will  control 
as  well  as  loss  of  muscular  control.  In  this  way  the  changed  men- 
tality so  frequently  seen  is  accounted  for.  In  some  cases  the  loss 
of  will  control  is  greater  than  the  loss  of  motor  control;  the  varia- 
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tioiis  art'  many;  in  genrral  terms  tlie  conditions  are  those  of  nervous 
exhaustion,  and  should  be  treated  as  such. 

Treaimnit.  Such  cliiklren  should  he  put  to  l)ed  in  a  (juiei  room, 
relieved  of  their  anxieties,  aided  to  sleep,  and  he  stufled  \vi(li  plain 
nutritious  food.  They  also  should  be  given  tonics,  as  iron,  arsenic 
(in  small  tonic  doses),  cod-liver  oil,  marrow,  or  mixed  fats.  During 
the  acuteness  of  the  illness  the  violent  movements  and  restlessness 
frequently  recjuire  the  administration  of  quieting  drugs,  such  as  the 
bromides,  codeine,  trional,  veronal,  asafcetida,  etc.,  but  they  should 
be  for  temporary  amelioration  of  symptoms  only.  One  should  do 
everything  that  will  aid  in  restoring  the  nerve  cells  to  their  normal 
state  and  function;  in  fact,  give  a  sort  of  rest  cure.  In  some  cases 
the  result  of  such  treatment  is  a  cure  in  a  short  time,  particularly  if 
the  child  can  be  sent  to  the  country  and  have  the  benefit  which  that 
means  to  a  city  child  in  the  way  of  air  and  quiet  and  freedom  from 
fret.  Other  cases  are  very  slow  in  their  recuperation,  as  is  the  case 
with  individuals  after  any  illness.  At  St.  Mary's  the  effort  is  always 
to  keep  a  cheerful,  happy  atmosphere  in  the  wards,  and  to  practise, 
particularly  with  such  cases  as  have  an  hysterical  element  present,  a 
seeming  neglect.  The  purpose  of  this  is  to  try  to  keep  the  child's 
mind  off  itself.  It  is  surprising  how  hysterical  some  young  chil- 
dren can  be.  Our  results  with  such  principles  of  treatment  are  most 
excellent.  I  have  carried  out  the  same  idea  in  the  few  cases  met 
with  in  private  practice,  but  the  fact  that  I  have  seen  but  few  cases 
of  so-called  chorea  in  twenty-five  years  of  private  practice,  yet  have 
seen  many  cases  of  nervousness,  makes  me  more  confident  that  my 
point  of  view  is  correct,  for  among  intelligent  parents  the  first  indi- 
cations of  nervous  fatigue  and  breakdown  in  their  children  are 
recognized,  and  the  patients  are  removed  from  the  sources  of  strain 
and  placed  in  the  best  possible  environment.  This  is  something 
that  is  not  done  by  the  less  intelligent  parent,  and  cannot  be  done 
by  the  tenement  house  parent. 

Class  II  will  comprise  the  large  number  of  cases  due  to  infections; 
some  cases  have  been  caused  by  the  malarial  plasmodia;  some 
cases  have  attended  or  followed  pneumococcic  infections,  some 
have  followed  typhoid  infections;  by  far  the  largest  number  are  due 
to  the  rheumatic  infections;  and,  since  there  are  probably  several 
different  varieties  of  germs  causing  rheumatic  infections,  it  is  easy 
to  understand  why  so  many  different  germs  have  been  separated 
and  presented  by  observers  as  the  cause  of  chorea.  In  many  cases 
there  is  present  a  pericarditis  as  well  as  the  commoner  endocarditis, 
and  I  believe  there  also  may  occur  an  endarteritis  of  some  of  the 
cerebral  vessels  (this  of  course  is  theory).  I  consider  that  the 
incoordinated  muscular  movements  are  brought  about  in  most  of 
these  cases,  much  as  they  are  in  the  first  variety,  by  the  infecting 
process  causing  a  profound  anemia  and  malnutrition,  or  innutrition 
of  the  control  centres,  both  motor  and  sensory 
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An  endarteritis,  as  suggested  above,  may  be  the  cause  of  this  in 
some  cases.  Whatever  the  process  may  be,  tlie  important  point 
to  be  recognized  is,  that  the  patient  is  under  the  influence  of  an  infec- 
tion, and  should  be  treated  accordingly.  The  development  of  an 
endocarditis  is  apt  to  be  slow,  and  the  development  of  the  condition 
of  lost  motor  and  emotional  control  is  also  apt  to  be  slow.  If  one 
is  alert  to  notice  such  symptoms,  he  may  be  able  to  avert  an  attack 
by  early  treatment.  Many  cases  first  show  irritability  of  temper 
and  perhaps  weakness  of  certain  muscles,  notably  of  the  arm,  and  are 
apt  to  drop  articles.  In  some  cases  in  which  an  endocarditis  is  pres- 
ent there  is  pretty  surely  some  myocarditis  and  a  certain  amount 
of  cardiac  dilatation,  which  in  itself  becomes  a  source  of  great 
nervous  strain,  unless  the  patient  is  properly  cared  for.  The  cardiac 
dilatation  may  readily  follow  an  attack  of  so-called  tantrums.  This 
is  not  an  uncommon  occurrence  in  these  children. 

Treatment.  Rest  in  bed  is  imperative  and  for  an  indefinite  time. 
We  should  administer  such  drugs  as  overcome,  or  combat  at  least, 
the  infecting  germs;  quinine,  if  indicated,  sometimes  arsenic,  the 
different  salicylates,  and,  probably,  in  large  doses;  and  remove  the 
ordinary  channels  of  infection,  as  diseased  tonsils,  adenoids,  decayed 
or  decaying  teeth,  which  are  I  am  sure  a  common  nidus  of  such 
infections.  Such  treatment  should  be  kept  up  indefinitely,  until 
normal  temperature,  blood  tests,  and  general  nutrition,  physically, 
composure  and  happiness,  mentally,  indicate  that  the  child  is  no 
longer  under  the  influence  of  an  active  infection.  No  one  can 
possibly  tell  the  duration  of  such  a  condition.  Meantime,  one  should 
not  ignore  the  indications  of  the  endocardium  or  the  other  mem- 
branes of  the  heart,  or  of  the  vessels.  Of  course,  there  are  cases  of 
the  first  class,  that  is,  without  infection,  which  are  difficult  to  separate 
from  the  second  class,  because  there  will  be  in  some  cases  cardiac 
murmurs  due  to  anemia,  and  cases  of  dilatation  due  to  the  same 
cause.  Fortunately  the  treatment  of  rest  in  bed  applies  to  both 
classes,  and  if  carried  out  can  only  do  good.  The  harm  arises  from 
letting  such  patients  run  about  and  be  subjected  to  the  strain  of 
ordinary  life.  I  have  little  doubt  that  an  immense  amount  of 
suffering  has  been  entailed  by  allowing  these  little  people  to  keep 
on  their  feet,  because  "they  only  have  chorea."  Any  one  who  has 
witnessed  the  excessive  irritability,  both  mental  and  physical,  of 
nervous  children  when  fatigued  will  understand  what  I  mean. 
Under  such  conditions  it  is  no  unusual  thino;  for  the  entire  nature  of 
the  individual  to  be  completely  altered  for  days  at  a  time.  Not 
infrequently  we  have  cases  of  acute  endocarditis  brought  into  the 
hospital  with  active  choreic  movements,  in  which,  after  a  day  or 
two  of  quiet  rest  in  bed  and  sufficient  sleep,  the  movements  subside. 
There  are  all  varieties  of  cases  and  all  degrees  of  severity  presented. 
The  important  thing  is  to  recognize  a  condition  of  infection  and  not 
to  be  led  to  treat  the  symptom,  due  only  to  the  processes  caused  by 
the  infections. 
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Class  III  comprises  the  ^rave  cases,  so  calUd  clioica  major, 
chorea  insaniens,  cases  which  are  usually  fatal,  and  which  in  my 
opinion  are  really  cases  of  septic  or  malignant  endocarditis.  There 
have  been  two  such  cases  witli  autopsies  in  my  service  at  St.  Mary's. 
In  them  the  movements  were  of  such  violent  cliaracter  that  the  chil- 
dren were  with  threat  difficulty  kept  in  bed,  and  it  was  impossible 
to  take  temperatures,  or  to  make  satisfactory  examinations  of  the 
heart,  but  the  tliagnosis  was  made  before  death,  and  autopsy  showed 
the  lesions  of  septic  endocarditis.  Dr.  B.  Sachs*  reports  two  such 
cases  under  the  title  "Grave  Chorea  and  its  Relation  to  Septi- 
cemia," and  makes  remarks  which  agree  with  much  that  I  have 
said  in  this  present  paper;  he  too  is  evidently  doubtful  as  to  the 
entity  of  chorea,  but  still  he  does  not  get  away  from  thinking  of 
chorea  as  a  disease  in  itself,  and  the  main  disease  in  the  cases  he 
reports;  streptococci  were  demonstrated  to  be  present  in  the  blood 
of  one  of  Dr.  Sachs'  patients  during  life;  in  both  cases  the  lesions  of 
septic  endocarditis  were  found  postmortem.  I  am  sure  we  shall 
do  better  by  recognizing  the  state  as  infectious  or  septic  endocarditis 
with  choreic  movements.  If  such  infectious  diseases  present  in  their 
course  convulsions,  or  delirium,  or  jaundice,  we  do  not  think  of  such 
symptoms  as  the  disease.  I  fail  to  understand  why  we  should  still 
continue  to  regard  the  class  of  cases  to  which  I  refer  as  chorea  major 
or  chorea  insaniens  or  grave  chorea.  We  simply  blind  ourselves 
to  the  real  condition,  and  by  teaching  that  there  is  such  a  disease  as 
fatal  chorea,  we  lead  our  fellow  practitioner  far  astray  and  allow 
him  to  run  the  risk  of  failing  to  understand  the  true  state  and  of 
giving  his  patient  no  intelligent  treatment.  I  believe  the  whole  idea 
of  the  illness  has  been  wrong;  the  chorea  is  a  subordinate  element. 
To  be  sure,  the  outcome  is  likely  to  be  the  same  whatever  we  call  it, 
but  one  likes  to  treat  even  fatal  diseases  in  an  intelligent  manner. 

Class  IV. — We  have  all  been  taught  to  regard  what  has  been 
called  Huntington's  chorea  as  the  one  variety  of  chorea  with  a  lesion. 
If  one  looks  at  it  as  due  to  arteriosclerosis  affecting  the  vessels  of  the 
motor  cells,  one  removes  everything  unusual  about  it.  For  there  is 
nothing  especially  strange  about  the  fact  that  some  families  have  a 
tendency  to  degeneration  of  a  certain  set  of  cerebral  bloodvessels. 
We  are  misled  by  the  term  chorea  applied  as  describing  a  distinct 
disease,  or  a  distinct  variety  of  disease,  but  we  are  not  surprised  at 
the  occurrence  of  incoordinated  movements  in  the  development 
of  arteriosclerosis.  Observers  seem  to  have  been  impressed  by 
the  violence  and  largeness  of  the  muscular  movements,  and  have 
considered  such  movements  the  disease. 

Class  V. — No  one  probably  questions  the  idea  that  so-called 
chorea  gravidarum  is  due  either  to  a  toxic  state  or  to  nervous 
depression  in  a  pregnant  woman.  We  all  certainly  regard  these 
movements  as  symptomatic  only,  and  treat  them  so. 

>  New  York  Medical  Record,  March  28.  1908. 
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Other  conditions,  showing  incoordinated  movements  in  their 
development,  doubtless  occur.  I  trust  that  some  observers  will 
agree  with  me  in  the  conclusion  that  these  movements  when  occur- 
ring in  the  young  also  are  symptomatic  only;  that  our  teaching 
concerning  so-called  chorea  should  be  broadened;  that  it  should 
not  be  that  chorea  is  a  disease  per  se  and  to  be  treated  as  such,  but 
rather  that  the  occurrence  of  the  symptoms  described  under  this  old 
term  should  be  studied  with  the  view  of  finding  the  causative  element, 
and  that  the  treatment  should  be  directed  toward  it. 


THE  PRACTICAL  VALUE  OF  THE  ASSOCIATION  TEST/ 
By  Pearce  Bailey,  M.D., 

ADJUNCT  PROFESSOR  OF  NEUROLOGY  IN  THE  COLLEGE  OF  PHYSICIANS  AND  SURGEONS, 
COLUMBIA  UNIVERSITY,   NEW  YORK. 

The  association  test,  or  experiment,  was  converted  into  a  practical 
aid  in  diagnosis  w'hen  Jung  discovered  that  a  lengthening  of  the 
association  time  gave  a  clue  to  the  subject's  past  emotional  expe- 
riences. Prior  to  Jung,  this  variety  of  psychological  analysis  con- 
cerned chiefly  the  character  of  the  correlated  ideas  which  were 
aroused.  Wundt  blazed  the  trail  with  his  external  and  internal 
association:  Internal,  in  which  the  stimulus  word  and  the  reaction 
word  are  connected  by  the  same  idea — for  example,  desk-furni- 
ture; and,  external,  in  which  the  two  words  are  connected  by  time 
or  place  or  sound — for  example,  stimulus,  hand,  reaction,  ring; 
stimulus,  snow,  reaction,  country;  stimulus,  bell,  reaction,  tell. 
Kraepelin,  and  especially  Aschaffenburg,  went  farther  with  this 
line  of  inquiry  in  normal  persons  and  in  such  pathological  conditions 
as  toxic  states,  maniac  states,  and  exhaustion.  In  normal  subjects, 
they  showed  that  external  associations  exceed  in  ratio  the  internal. 
In  the  pathological  states  they  demonstrated  particularly  that  sound 
associations  indicate  a  lowering  of  intellectual  function.  Ziehen 
also  has  shown  that  reaction  w^ords  in  children  relate  to  what 
has  been  actually  experienced  by  the  child;  for  example,  water, 
swimming,  the  child  being  fond  of  swimming;  insolent,  Elizabeth, 
Elizabeth  not  being  a  favorite  of  the  subject. 

The  time  element  in  associations  had  also  been  studied  before 
Jung.  Galton,  in  1878,  had  measured  association  time,  and  this 
feature  was  also  not  the  least  of  the  results  of  the  experiments  of 
Kraepelin  and  Aschaffenburg.  These  latter  showed  that  external 
associations  are  quicker  than  internal;  that  manic  states  have  a 
lengthened  association  time,  in  spite  of  the  flight  of  ideas,  and  that 
in  alcoholism  the  associations  are  first  quickened  and  later  slowed. 

1  Read  at  a  meeting  of  the  Section  on  Nervous  and  Mental  Diseases  of  the  American 
Medica}  Association,  Atlantic  City,  N.  J.,  June  10,  1909. 
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But  it  rt'inaiiuMl  for  Juiii;  to  point  out  :i  hitherto  unknown  signifi- 
(•aiK-e  of  lc'n<,'th(.'no(l  association  tinu'.  Ho  found  that  a  lengthened 
interval  in  one  or  more  reactions  in  the  series  indicates  that  the 
stimuhis  word  has  touched  upon  an  emotional  complex,  or  a  con- 
stellation of  ideas  which  exists  independently  of  volition  and  which 
is  dominated  hv  an  emotion  of  some  kind.  This  discovery  imme- 
diately converted  the  association  test  into  a  practical  and  reasonal)ly 
speedy  method  of  psychic  analysis.  Previous  methods  were  time 
consuming.  Their  results  were  general,  revealing  the  character- 
istics of  the  disease  or  state,  rather  than  of  the  individual. 

The  Jung  test  is  primarily  individualistic.  The  stimulus  word, 
like  the  hunting  dog,  shows  where  an  emotional  complex  is  lurking. 
It  shows  what  the  subject  likes  and  wdiat  he  dislikes;  where  he  has 
suffered  and  what  has  pleased  him;  what  he  regards  as  friendly 
and  what  as  hostile;  what  he  fears  and  to  what  he  is  indifferent. 
These  biographical  data  come  to  light  without  the  subject's  knowl- 
edge and  sometimes  against  his  will,  and  furnish  a  rational  basis 
for  psychotherapy.  Psychotherapy  is  a  treatment  by  suggestion, 
by  explanation,  by  persuasion,  by  a  regulation  of  environmental 
influences.  The  physician's  own  experience  and  judgment  furnish 
motives  and  points  of  view,  delivered  with  the  purpose  of  changing 
the  patient's  attitude  toward  himself  and  his  surroundings.  The 
association  test  furnishes  the  information  indispensable  for  such 
psychic  guidance  so  easily  and  quickly,  and  the  test  itself  is  so 
much  less  cumbersome  than  other  methods  of  psycho-analysis, 
which  require  the  use  of  instruments  of  precision,  that  it  seems 
remarkable  that  it  has  not  received  more  prompt  adoption. 

Scripture,  Brill,  and  others  have  called  it  to  the  attention  of  the 
medical  profession  in  this  country.  It  is  part  of  the  routine  examina- 
tions in  several  psychiatric  clinics  and  laboratories,  and  is  becoming 
a  favorite  topic  in  the  magazines.  But  the  physician  generally 
seems  to  have  passed  it  over.  It  has  appeared  to  me  worth  while, 
once  again,  to  call  it  to  public  notice,  and  to  mention  some  instances 
in  which  it  has  proved  useful. 

The  method  is  as  follows:  A  list  of  one  hundred  current  words 
(see  Chart)  is  printed  on  a  pad  and  so  distributed  that  there  is  an 
alternation  of  nouns  and  adjectives,  and  every  fourth  word  a  verb. 
These  words  are  printed  in  a  vertical  column,  and  between  every 
three  or  four  of  them  a  space  is  left,  so  that  if  there  seems  to  be  a  need 
of  a  word  not  on  the  printed  list,  it  can  be  written  in.  Each  word  is 
numbered,  so  that  it  can  be  referred  to  by  number  without  pro- 
nouncing the  word.  On  the  same  horizontal  line  as  the  number 
and  the  word  three  spaces  are  left — one  for  the  time  record,  one  for 
the  reaction  word,  and  one  for  the  reproduction,  or  the  response 
which  is  given  on  the  second  trial.  If  the  reproduced  reaction  is 
identical  with  the  original  reaction,  it  is  indicated  by  -f- .  The  method 
is  explained  to  the  patient,  and  the  words  are  then  read  to  him. 
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Time. 

Reaction. 

Reproduction. 

1   Head: 

2  Green: 

3  Water: 

4  To  prick: 

6  Angel: 

Chart    showing   a  convenient  printed   form   for  the   association  experiments, 
blank  space  left  for  additional  words. 


Note   the 


This  may  be  done  by  the  physician,  but  is  better  done  by  some  third 
person.  The  association  time  is  taken  by  a  i  second  stop  watch, 
and  it  and  the  reaction  word,  or  the  first  word  spoken  by  the  subject 
in  response  to  the  stimulus,  is  entered  in  the  space  reserved  for  it. 
The  second  trial,  or  reproduction,  generally  necessary  for  suspicious 
words  only,  should  be  delayed  for  at  least  twenty  minutes.  Failure 
to  reproduce  has  been  shown  to  be  evidence  that  the  stimulus  word 
has  touched  upon  a  complex.  The  sheet  containing  all  the  facts 
becomes  a  permanent  record.  The  test  gives  its  most  brilliant 
results  when  it  brings  to  light  an  emotional  experience  which  is  no 
longer  a  factor  in  the  conscious  life  of  the  individual,  but  which, 
nevertheless,  has  started  a  chain  of  persisting  symptoms.  Ordinary 
history  taking  can  hardly  hope  to  reveal  such  buried  psychic  causes. 
An  example  is  the  following: 

A  man  had  suffered  for  seven  years  from  tic  convulsif.  The 
closest  questioning  failed  to  show  anything  in  his  past  career  that 
might  be  regarded  as  of  etiological  significance.  The  association 
test  showed,  in  general,  prompt  reactions.  But  the  word  lung  took 
thirteen  seconds  for  the  reaction  man.  Questioning  brought  out  that 
seven  and  one-half  years  previously  the  patient  had  been  examined 
for  life  insurance,  and  declined  by  two  companies  in  succession. 
The  reason  for  rejection  was  pulmonary  tuberculosis,  of  which  the 
candidate  had  been  ignorant.  Shortly  after  this  shock  the  con- 
vulsive movements  began.  The  patient  had  no  conscious  association 
between  the  two  occurrences. 

Few  of  us  are  prepared  to  accept  the  theory  of  Freud  that  sexual 
traumas  in  childhood  are  the  mainsprings  of  hysteria.  But  Freud's 
teachings  have  been  of  great  value  in  pointing  out  that  painful 
emotional  experiences  in  children  are  responsible  for  many  neurotic 
symptoms,  which  can  only  be  overcome  when  the  cause  of  them, 
long  since  perhaps  passed  from  conscious  memory,  has  been  fully 
brought  to  consciousness.     A  lady  had  suffered  practically  all  her 
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lift'  from  sudiltMi  fi-cliiif^s  of  weakness,  from  feeliiiu.s  of  iiiadetjiiaev 
and  depression,  and  from  occasional  losses  of  consciousness.  She 
was  sent  to  me  with  the  tliaijnosis  of  petit  mal.  Her  associations 
were  mostly  prompt,  tiiat  is,  between  1.5  and  2.5  seconds.  The 
followini;  were  cxccj)tions: 

T<i  threaten           to  anger 3.5  seconds  R.,  to  paralyze 

Water                     bread 4.5  "  R.,  milk 

Trapeze                  rope 7.0  "  R.,  fall 

Woods                    fear 3.5  "  R.,  + 

Journey                  trip 4.0  "  R.,  faint 

.S.vmpathy              lack  of  sympathy 4.0  "  R.,  + 

Proression              nistht 4.0  "  R.,  plight 

Suicide                   hell  or  fire 7.0  "  R.,  hell 

The  first  four  of  these  reactions  had  reference  to  events  in  child- 
iiood,  the  others  to  later  experience.  The  reaction  /o  ihreaien,  to 
anger,  io  paralyze,  hrouoht  her  back  to  when  she  was  a  child  of 
eight.  A  coachman,  having  enticed  her  to  his  room,  took  her  on 
his  lap,  pressed  her  to  him,  kissed  lier,  and  then  threatened  to 
injure  her  if  she  ever  told.  ]]'aier  recalled  an  experience,  also 
in  early  childhood,  when  she  saw  her  brother  drowned;  trapeze, 
when,  also  as  a  child,  the  rope  of  a  trapeze  she  was  on  broke, 
giving  her  a  bad  fall;  and  woods,  when  she,  with  other  little  girls,  was 
badly  frightened  by  being  told  that  Indians  were  behind  the  trees. 

All  of  these  were  painful  experiences,  a])out  which  she  rarely  spoke. 
Her  husband  was  the  only  person  to  whom  she  had  mentioned  the 
affair  of  the  coachman.  On  the  theory  that  they  were  concealed 
complexes  which  "mental  catharsis"  might  mitigate,  a  companion 
was  provided,  and  to  the  companion  the  patient  talked  very  day 
on  these  painful  subjects.  The  other  complexes  aroused,  being  of 
recent  date,  were  not  regarded  as  of  causative  significance.  The 
effect  of  the  free  externalization  was  prompt  and  pronounced.  The 
patient  emerged  from  a  life  of  invalidism  to  one  of  activity;  she 
had  no  more  petit  mal  attacks;  and  w^hile  she  is  still  annoyed  by 
some  of  the  old  nightmares,  she  is  better  than  she  ever  has  been 
since  childhood. 

The  association  experiment  has  proved  of  great  use  in  the  history 
taking  of  young  adults  beneath  the  surface  of  whose  variegated 
nervous  phenomena  lurked  a  paranoid  condition.  The  experiment 
itself  did  not  finally  fix  the  character  of  the  paranoid  state.  Whether 
it  was  psychasthenic,  or  a  beginning  paranoia,  or  dementia  prsecox, 
had  to  be  decided  from  outside  considerations.  But  the  complexes 
arou.sed  pointed  the  way  for  iiKjuiry,  and  revealed  frames  of  mind 
which  would  have  been  difficult  to  reach  in  any  other  way  or  which 
might  have  escaped  identification  altogether. 

A  boy  of  twenty-one  had  always  been  eccentric,  solitary,  and  at 
times  depressed,  but  never  had  given  expression  to  insane  ideas. 
He  was  an  only  son,  and  did  about  as  he  pleased.    He  would  change 

VOL.   138,  NO.   3.-  SKPTKMHF.n,  1009.  14 


406     bailey:  the  practical  value  of  the  associattox  test 

liis  sdiool  frccjuciitly,  and  his  education  suffered.  He  refused  to  eat 
in  liis  own  house,  and  took  his  meals  at  a  restaurant.  He  had  various 
notions  as  to  what  was  best  for  him,  most  of  wliich  were  entirely 
erroneous.  He  was  a  problem  for  his  family,  who  were  utterly  at  a 
loss  to  explain  his  peculiar  behavior.  Confronted  with  the  asso- 
ciation test,  he  was  prompt  in  his  reaction.  The  following  words 
were  noted  as  suspicious: 

Friendly  unfiiondly 2.8  seconds  R.,  + 

Insolent  ugly 2  5"  H.,  unfriendly 

Angry  foolish 3.2       "  R.,  ugly 

Goat  billygoat        .      .      .  .      .3.0       "  R.,  butt 

Luck  chance 4.2       "  R.,  4- 

Kstranged  to  separate 3.4       "  R.,  fear. 

Scorn  depart 4.0       "  R.,  despise. 

Affection  hate  4.0       "  R.,  despise. 

Chance  trial     .  5.2        "  R..  luck. 

In  conversation  about  these  reactions,  he  admitted  that  people 
were  not  friendly,  that  they  were  insolent,  that  their  treatment  made 
him  angry,  that  he  was  estranged  from  his  family,  that  he  had  no 
luck.  The  word  goat  brought  out  this  embryonic  delusion  of  perse- 
cution in  a  remarkable  way.  He  said  in  regard  to  his  reaction  to  that 
word  that  he  could  not  help  thinking  of  how  often  he  had  been  made 
a  butt  at  school  and  how  unfriendly  the  boys  were  to  him.  The 
stimulus  word  scorn  recalled  a  definite  occurrence.  The  complex 
concerned  dated  from  a  period  of  great  excitement,  when  he  thought 
his  family  scorned  and  despised  him,  so  that  he  decided  to  leave  the 
house,  to  depart.    He  was  prevented  from  doing  so  by  his  father. 

In  this  case  the  test  made  clear  that  there  was  a  slowly  forming 
paranoid  state,  with  convictions  of  injustice  and  feelings  of  resent- 
ment. To  break  them  up,  the  patient  was  sent  abroad  in  the  com- 
panionship of  a  University  man  with  psychological  training.  The 
instructions  were  that  full  and  free  conversation  should  be  held  on 
all  unpleasant  topics.  These  instructions  were  carried  out.  But 
it  is  interesting  to  record  that  after  three  months'  intimate  conversa- 
tions, nothing  had  been  added  to  the  results  obtained  in  one  inter- 
view by  the  association  test.  The  patient  improved  in  deportment 
and  spirits  and  lost  most  of  his  eccentricity.  And  the  following 
year  he  did  well  at  school,  though  far  behind  in  his  studies.  But 
the  fancies  in  regard  to  the  esteem  in  which  he  was  held  by  others 
never  faded  completely,  and  the  chances  seem  to  be  that  he  must 
continue  to  suffer  from  a  non-dementing  delusional  form  of  mental 
disorder. 

In  his  monograph  on  dementia  prsecox,  Jung  has  drawn  a  par- 
allel between  the  emotional  complexes  of  hysteria  and  those  of 
dementia  prsecox.  Both  may  be  aroused  by  a  stimulus  word.  But 
experience  teaches  that  the  complexes  in  dementia  prjiecox  are  less 
accessible,   more    clouded;   and   in  it   a   larger   proportion   of   the 
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It'iijitlu'iK'd  reaction  tinu's  will  rciiiaiii  uiic\j)liiiiic(l  than  in  a  piiic 
|)sycli<)i;('iiic  disonUM"  like  hysteria. 

1  have  in  mind  the  case  of  a  hov  who  wrote  me:  "  1  have  not  suc- 
ceeded in  what  I  most  desiri>(l  to  attain,  that  of  livin<f  ihe  most 
normal  life  like  other  people  of  my  own  a«!;e.  As  long  as  I  can  remem- 
her,  I  have  felt  this  deficiency,  and  wished  to  overcome  it.  This 
is  esj)eeially  in  repird  to  other  people.  I  have  a  sense  of  inferiority 
when  with  peoj)le  of  my  own  a<ie,  and  do  not  seem  to  <^et  the  resjM'ct 
they  t;ive  each  other.  From  this  1  t^et  an  idea  that  1  am  alienated 
from  them.  I  have  never  made  a  warm  friend  of  my  own  age,  and 
I  ijot  an  idea  that  people  were  unfriendly  and  I  could  not  get  on 
with  them." 

This  from  a  lad,  aged  seventeen  years;  one  also  who  lacks  initia- 
tive except  when  he  flies  into  violent  rages  and  who  has  never 
{)rofited  from  any  discipline;  one  who  for  two  year.s  past  has  con- 
stantly complained  that  sonietiiing  was  wrong  w^ith  him,  that  people 
wi're  talking  about  him,  that  no  one  liked  him.  The  clinical  diag- 
nosis was  dementia  jjra'cox,  and  the  association  test  confirmed 
the  general  trend  of  the  outlined  mental  attitude.     For  example: 


Friendly  man 12.0  secf)nds  R.,  unkind. 

Insolent  manner 14.0       "  K.,  failed. 

yick  feeble 11.0       "  R.,  will. 

To  threaten  angry G.O       "  R.,  anger. 


But  in  addition  to  these  emotional  reactions,  which  agreed  with 
the  general  mental  tone  of  the  patient  and  which  were  decipherable, 
there  were  many  other  lengthened  reactions,  the  causes  of  which 
all  in((uiry  failed  to  disclose.  And  this  fact,  that  together  with  some 
complexes  of  paranoid  type  there  w'ere  others,  many  of  them,  which 
eluded  analysis,  strengthened  the  diagnosis  of  dementia  pra?cox. 

Tiiere  is  a  class  of  patients  in  whom  the  association  test  seems  to 
give  little  useful  information.  These  suffer  from  a  form  of  nervous- 
ness which  is  the  product  of  the  times  and  environment.  Domestic 
unhappiness,  disproportionate  w^ealth,  idleness,  all  acting  on  limited 
l)rain  e(juipment,  fail  to  produce  that  beauty  in  the  inward  soul 
which  Socrates  prayed  for.  The  symptoms,  too  familiar  to  need 
comment,  come  and  go  under  the  stress  of  provoking  circumstance 
and  shifting  varieties  of  therapeutic  procedure.  In  these  individuals 
the  association  experiment  may  start  a  clue  for  judicious  iiKpiiry. 
It  may  bring  to  light  that  a  nervous  woman  has  an  extramural 
attachment,  or  that  a  trustee  has  turned  speculator.  But  a  sagacious 
|)hysician  soon  finds  out  such  things,  and  the  association  experiment 
will  not  help  him  much. 

Jung  believes  so  fully  in  the  association  test  that  he  thinks  it  will 
give  information  against  the  will  or  desire  of  the  subject.  This  is 
true  to  a  certain  extent,    liiit  I  have  always  doubted  the  value  of  the 
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results  when  the  subject  was  plainly  unfriendly  to  the  inquiry. 
Certain  cases  of  hysteria  illustrate  this. 

One  lady  intelhVent  in  many  ways,  who  had  for  years  been  treated 
bv  various  forms  of  faith  cures,  became  afflicted  with  peculiar 
paroxysmal  spasms  of  the  neck,  abdomen,  and  legs.  These  proved 
to  be  phantoms  of  the  sexual  act,  and  dated  from  a  time  when  a 
male  hypnotist  treated  her  by  "laying  on  of  hands"  on  the  abdomen. 
This  patient  rebelled  against  all  direct  questioning;  and  in  the 
experiment,  to  wliieh  she  was  opposed,  she  gave  long  association 
times  to  nearly  all  stimulus  words;  and  often  said  she  could  "think 
of  nothing."  Her  chief  complex  was  erotic,  but  she  cunningly 
defeated  all  experimental  efforts  to  disclose  it. 

The  same  difficulty  has  arisen  in  cases  of  hysteria  which  were 
litigated.  One  plaintiff,  suing  for  $50,000  damages,  and  perfectly 
able  to  converse  intelligently,  examined  by  the  physician  for  the 
railway  company,  gave  an  average  association  time  of  9.7  seconds, 
which,  if  not  an  effort  to  thwart  the  purpose  of  the  investigation, 
was  at  least  negativeness  inspired  by  suspicion.  But  even  in  such 
cases  the  underlying  principle  exerts  some  influence.  This  plaintiff 
gave  his  longest  association  time — 20  seconds — for  the  word  damages; 
and  in  another  somewhat  similar  case,  in  which  the  plaintiff  had  been 
the  victim  of  a  railway  wreck,  with  an  average  time  of  6  seconds, 
the  longest  reaction  was  for  the  word  collision. 

Similar  uncertainties  exist  in  criminal  inquiries.  Jung's  original 
case  was  medicolegal,  and  the  association  experiment  aided  in  the 
proof  of  stealing.  Professor  Miinsterberg,  in  a  popular  article  so 
ingeniously  worded  that  the  reader  might  infer  that  the  discovery 
of  this  method  of  inquiry  emanated  from  the  psychological  labora- 
tory at  Harvard,  proclaimed  the  test  as  a  final  one  for  crime.  It 
has  won  no  such  title.  It  may  point  to  lines  of  inquiry  which,  if 
followed  up,  would  furnish  proof  of  guilt.  But  the  possibility  of 
the  voluntary  cloaking  of  complexes  is  too  little  understood  as  yet 
to  make  the  experimental  investigation  of  associations  reliable  in 
cases  controlled  by  the  strongest  motives  for  deception.  It  seems 
further  that  reliance  on  this  test  might  result  in  gross  injustice. 
Immediately  an  individual  is  accused  of  crime  the  accusation  itself 
creates  a  complex.  And  in  the  case  of  an  innocent  man  this 
artificially  created  complex  might  lead  to  changes  in  association 
time  as  significant  as  though  he  were  guilty. 

I  am  unable  to  say  how  large  a  proportion  of  innocent  persons 
accused  of  crime  would  react  promptly  to  a  list  of  100  to  200  words. 
If  an  accused  person  could  go  through  such  a  test  without  the 
arousal  of  complexes  directly  connected  with  the  charge,  it  would  be 
a  strong  presumption  of  innocence.  This  negative  result,  which 
seems  to  be  tlie  chief  use  of  the  test  for  the  criminal  investigator, 
is  even  more  valuable  in  purely  clinical  cases.  A  person  clinically 
suspected  of  insanity,  is  rarely  swayed  by  the  motives  for  deception 
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wliicli  actuate  a  prisoner.  And  an  investigation  with  negative 
results  in  such  a  case  would  be  strong  j)roof  that  the  suspected 
mental  state  was  witliin  normal  limits.  To  such  uses  the  test  may 
be  constantly  j)ut. 

A  young  girl  was  the  object  of  much  solicitude  on  the  part  of  her 
parents,  her  j)hysieian,  and  her  teacher.  She  was  impulsive;  did  not 
care  to  study;  defied  her  parents;  on  two  occasions  she  marclied 
out  of  school,  vowing  she  would  never  come  back.  And  one  day, 
without  a  word  to  any  one,  she  cut  oflf  all  her  hair.  They  all  thought 
that  some  hidden  delusion  or  .some  insane  impulse  alone  could 
explain  such  i)ehavior.  The  reaction  words  in  the  association  test 
showed  plainly  the  "schon  erlebtes"  of  Ziehen — for  example,  the 
childish  type  of  mind  in  w^hich  the  associations  aroused  have  to  do 
with  personal  experiences,  not  abstract  ideas.  There  was  no  length- 
ening of  association  time,  except  for  a  few  recent  and  unimportant 
emotional  complexes.  There  were  no  traces  of  sexual  traumas, 
paranoid  associations,  or  psychic  points  of  origin  of  morbid  impulses. 
The  result  of  the  test  was,  therefore,  negative.  And  therein  lay  its 
value.  For  the  negative  findings  excluded  the  probability  of  the 
existence  of  motives  of  insane  character.  Antl  these  negative  findings 
were  further  entirely  in  accord  with  outside  information  in  the  case. 
The  child  was  headstrong  and  self-w-illed,  and  had  missed  judicious 
parental  supervision.  But  these  facts  by  themselves  were  not  suffi- 
ciently evident  to  have  made  it  possible  to  regard  the  patient's 
peculiarities  as  within  the  limit  of  normal.  With  the  association 
test  such  a  diagnosis  became  almost  certain. 


THE  IMPORTANCE  OF    BLOOD  CULTURES    IN  THE    STUDY  OF 
INFECTIONS  OF  OTITIC  ORIGIN.' 

By  E.  Libman,  M.l)., 

ASSISTANT    PATHOLOGIST    TO    THE    MT.    SINAI    HOSPITAL,    NEW    YORK, 
AND 

H.  L.  Celler,  M.D., 
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Although  we  made  some  studies  of  the  bacteriology  of  the 
blood  in  cases  of  otitic  infection  some  years  ago,  our  interest  in 
the  subject  was  particularly  aroused  by  a  case  in  which  the  clinical 
diagnosis  could  not  be  definitely  established,  and  in  which  the  finding 
of  streptococci  in  the  blood  led  us  to  believe  that  it  would  be  wise 
to  explore  the  mastoid  process,  because  the  patient  had  a  moderately 

'  Read  at  a  meeting  of  the  Association  of  American  Physicians,  Washington,  D.  C,  May 
11  and  12,  1909. 
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marked  otitis  media,  and  no  other  foeiis  eould  be  found  from 
which  the  .streptococcus  niiifht  have  entered  the  blood  current.  Not 
only  was  mastoid  disease  found,  but  there  w^as  also  a  sinus  throm- 
bosis present.  A  short  time  later  a  second  case  of  the  same  type  came 
under  observation.  We  then  decided  to  follow  up  the  bacteriology  of 
the  blood  more  .systematically  in  ca.ses  of  acute  and  chronic  ear  dis- 
ease, and  encountered  some  other  cases  in  which  the  bacteriolotfical 
examinations  were  very  valuable.  In  the  last  two  years  we  have 
paid  particular  attention  to  this  subject  and  will  report  in  this  paper 
a  study  of  163  blood  cultures  in  100  cases.^  We  have  considered 
it  advisable  to  present  our  results  up  to  the  present  time  for  several 
reasons.  In  the  first  place,  we  believe  that  not  sufficient  attention 
has  been  paid  by  the  internist  to  the  border  line  work  between  otology 
and  internal  medicine.  And  it  is  the  internist  upon  whom  the 
responsibility  often  devolves  of  deciding  whether  an  otological  case 
should  be  operated  upon  or  not.  In  the  second  place,  the  work 
illustrates  very  w^ell  how  valuable  a  comparatively  simple  laboratory 
method  may  be  in  leading  to  important  diagnostic  and  therapeutic 
conclusions.  And  thirdly,  the  studies,  w-e  believe,  will  be  of  interest 
because  of  the  light  they  throw^  upon  the  question  of  the  significance 
of  certain  forms  of  bacteriemia. 

We  shall  not  discuss  the  literature  to  any  great  extent,  partly 
because  we  wish  to  include  it  in  a  later  larger  publication,  and 
partly  because  much  of  it  is  based  on  bacteriological  methods,  the 
results  of  wdu'ch  cannot  be  accurately  compared  to  the  results 
ol)tained  by  our  present  methods.  One  of  us  (Libman)  has  given  a 
brief  summary  of  our  earlier  results  on  some  former  occasions.^ 

As  part  of  our  study  we  investigated  the  bacteriology  of  otitis 
media  (particularly  the  acute  forms)  to  ascertain  the  relative  fre- 
(jiiency  of  the  organisms  most  commonly  involved  in  the  causation 
of  the  disease.  We  studied  277  cases  W'ith  particular  reference  to 
the  occurrence  of  streptococci,  Streptococcus  mucosus,  and  the 
pneumococcus.  The  organisms  that  are  next  most  commonly 
found  are  the  staphylococci,  Bacillus  pyocyaneus,  and  Bacillus 
proteus.  Mixed  infections  w^ere  not  uncommonly  found.*  We 
classified  the  streptococcus.  Streptococcus  mucosus,  and  the  pneu- 
mococcus according  to  the  classification  that  we  have  adopted 
as  the  result  of  studies  made  in  our  laboratory,  particularly  by 
Dr.  Buerger^  and  later  by  Dr.  Rosenthal  together  with  one  of  us 
(Libman"). 

^  The  actual  number  of  cases  is  somewhat  smaller  than  this,  as  some  of  the  cases  are  listed 
twice,  because  they  were  first  admitted  to  the  hospital  for  otitis  media  and  mastoid  disease 
and  then  discharged  and  later  returned  with  a  suspected  sinus  thrombosis. 

'  Gruening,  Libman,  and  Epstein,  Transactions  of  American  Otological  Society,  1906; 
Libman,  Archives  of  Otology,  1908,  No.  1,  p.  22. 

*  For  fuller  details  see  Libman,  Archives  of  Otology,  1908,  viii.  No.  1. 

'Jour.  Exper.  Med.,  August  25,  1905,  vol.  xiii. 

0  Trans.  New  York  Path.  Soc,  February,  1908.  A  full  report  of  studies  will  be  published 
in  the  near  future. 


I.IMMAN,    (KLI.Klt:    INFKCTIoNS    ()F    OTITIC    olUfilX  411 

III  the  277  last's  wliich  we  studied  we  found  strejitDcncci  present 
alone  or  with  other  or«;anisins  in  ISO  cases  (S1.4(>  per  crnt.), 
Streptocoeeus  inucosus  twenty  times  (10.34  per  cent.),  the  pneiinio- 
coecus  nineteen  times  (S.2  per  cent.).  Tlie  earlier  autluns  t\jund 
the  pneumococcus  present  more  freipientiy  than  the  .streptococcus, 
l)Ut  the  more  recent  writers  (Iveutert,  Funke,  Suepfle,  Wittmanck, 
Mark)  found  the  streptococcus  present  more  freijuently  tlian  the 
pneumococcus.  It  is  to  be  noted  that  while  Streptococcus 
mucosus  is  morpholot;ically  a  streptococcus,  it  is  more  closely  alhed 
from  a  l)iolo<];icaI  standpoint  to  the  pneumococcus. 

Xotwithstandinir  the  fact  that  the  pneumococcus  lias  been  found 
fretjuently  by  many  autliorities  in  the  middle  ear,  and  notwithstand- 
ing the  fact  that  we  have  found  the  organism  in  a  certain  number  of 
ca.ses,  there  are  hardly  any  records  of  sinus  thrombosis  being  due  to  the 
pneumococcus,  and  we  have  not  met  with  any  such  cases.  The  few 
cases  that  are  to  i)e  found  in  the  literature  are  not  definitely  proved, 
because  the  methods  used  for  identifying  the  organisms  as  pneumo- 
cocci  are  not  stated.  It  has  been  shown  in  our  laboratory  by  Drs. 
Buerger  and  Ryttenberg^  that  the  pneumococcus  can  be  so  changed 
by  its  sojourn  in  the  blood  that  it  may  be  very  difficult  to  differentiate 
it  from  the  streptococcus.  This  fact  must  be  taken  into  considera- 
tion, for  it  might  occur  that  we  might  find  an  organism  that  looked 
like  a  streptoccocus  in  the  sinus  and  it  might  prove  to  be  a  changed 
pnejmococcus.  We  have  investigated  this  point,  and  have  not  had 
any  such  experience  in  our  sinus  thrombosis  studies.  It  is  necessary 
to  study  a  large  numl)er  of  cases  so  as  to  determine  definitely  how 
frequently  the  pneumococcus  causes  a  sinus  thrombosis  and  whether 
the  pneumococcus  really  causes  a  less  serious  local  form  of  otitic 
disease  than  the  streptococcus. 

The  literature  concerning  blood  cultures  in  cases  of  otitic  infection 
is  very  meagre.  Besides  the  work  of  Kobrak,  which  we  shall  discuss 
directly,  there  are  practically  no  systematic  studies  of  the  subject. 
A  review  of  what  has  been  done  along  this  line  up  to  1907  is  given 
by  Hasslauer.**  The  work  of  various  investigators  which  is  cited 
by  Ilasslauer  cannot  be  used  for  comparison  with  our  own  work 
for  the  reason  that  so  few  casess  were  studied  by  each  author,  that 
the  bacteriological  methods  varied  very  strikingly,  and  that  hardly 
any  of  the  authors  made  a  comprehensive  study  of  the  primary 
focus,  the  blood  in  the  general  circulation,  and  the  metastases. 
Some  examined  only  the  blood  of  the  sinus.     In  general,  one  can 

^  Jour.  Infect.  Di.s.,  1907,  vol.  iv. 

*  Internationales  Centralblatt  f.  Ohrenheilkunde,  1907,  v,  1.  See  also  Leutert,  Archiv  f. 
Ohrenheilkunde,  Ixxiv,  23.  He  give.s  references  to  a  few  further  cases  in  which  bacteriological 
exiuninations  were  made  either  of  the  sinus  blood  or  of  the  blood  of  a  peripheral  vein.  A 
case  of  general  infection  is  mentioned  briefly  by  Lenliartz  (Septische  Erkrankungen,  1903, 
p.  .335),  in  which  there  was  a  remarkable  decrease  in  the  number  of  colonies  of  streptococci 
in  the  blood  in  a  case  of  otitic  infection  with  recox'ery.  No  data  are  given  as  to  whether  the 
patient  had  a  sinus  thrombosis  or  not,  or  whether  any  operations  were  performefl. 
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(haw  the  conchisioii  that  the  streptococcus  was  found  in  most  of  the 
cases. 

Kobrak^  found  streptococci  predominating  in  the  primary  focus 
He  then  studied  20  cases  of  acute  otitis  media,  which  were 
accompanied  by  fever  in  the  first  few  days,  beHeving  that  he  would 
find  that  a  l)actericmia  was  responsible  for  the  fever.  In  all  these 
cases  the  blood  proved  to  be  free  from  bacteria.  He  later  took 
blood  cultures  only  in  cases  of  marked  severity  with  fever  of 
long  duration,  and  he  states  that  he  found  positive  results  only 
if  the  fever  was  pyemic,  that  is  in  so-called  "septic  cases."  In  ]  1 
cases  in  which  a  positive  blood  culture  was  obtained,  he  found 
streptococci  seven  times.  Streptococcus  mucosus  twice,  the  pneu- 
mococcus  once,  and  the  staphylococcus  once.  Of  the  7  strepto- 
coccic cases,  4  died,  all,  as  he  states,  "markedly  septic."  He 
states  that  in  one  case  there  was  only  a  peribulbar  abscess,  and 
in  another  there  was  a  direct  infection  from  the  ear.  In  the 
^  mucosus  cases  the  organism  was  also  found  in  the  cerebrospinal 
fluid. ^^  His  total  studies  of  streptococcic  cases  comprise  28,  with 
general  infection  in  7.  In  17  pneumococcic  cases  he  found  the 
pneumococcus  in  the  blood  once  only.^^  He  remarks  that  in  cases 
of  otogenic  "sepsis"  the  decrease  in  the  number  of  colonies  in  the 
blood  and  in  their  hemolytic  power  is  of  no  significance,  but  rapid 
increase  in  the  hemolytic  power  or  in  the  number  of  colonies 
renders  the  prognosis  very  bad.  The  author  does  not  give  details 
as  to  the  clinical  course  of  these  cases,  nor  the  details  of  the  post- 
mortem reports  in  the  fatal  cases.  It  can  not  be  determined  in 
how  many  cases  it  was  possible  that  the  patient  had  a  sinus 
thrombosis  from  which  he  recovered  without  operation,  nor  can  it 
be  determined  whether  autopsies  were  performed  in  the  fatal  cases, 
and  if  so,  how  carefully  the  veins  were  examined. 

Since  we  have  paid  closer  attention  to  this  subject  we  have  made 
blood  cultures  in  50  cases  of  mastoid  disease  with  recent  or  old 
otitis  media,  and  in  10  cases  of  uncomplicated  otitis  media.  Some 
of  the  cases  of  mastoid  disease  were  accompanied  by  extradural 
abscesses.  About  one-half  of  the  cases  had  at  some  time  or  other  a 
temperature  of  102.5°  F.  or  over,  some  had  a  lower  temperature,  and 
some  were  practically  afebrile.  In  a  few  of  the  cases  the  otitis  media 
was  bilateral.  In  our  older  series  of  cases  we  had  positive  results 
in  two  fatal  cases  of  otitis  media,  but  in  both  instances  the  blood 
cultures  were  taken  but  a  short  time  before  the  fatal  termination. 
In  neither  case  is  there  a  record  of  an  accurate  examination  of  the 
sinuses  and  the  jugular  bulbs. 

'  Allg.  med.  Centralzeitung,  1907,  Ixxvi,  299.  See  also  Verb,  der  Deutsch.  Otolog.  Gesellsch., 
1907,  XV,  93. 

1"  As  will  be  seen  later,  we  have  also  liad  positive  results  in  otitic  meningitis  due  to 
Streptococcus  mucosus  and  to  the  pneumococcus. 

"  He  does  not  state  how  the  pneumococcus  was  identified. 
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( )iir  iiiftliotl,  in  hriof,  was  to  withdraw  troiii  10  to  2")  c.c.  of 
l)l()()il  from  oru'  of  tlu'  arm  veins  (if  necessary,  from  some  other  vein), 
and  to  incubate  the  material  in  a<(ar,  ^hicose  agar,  serum  n^ur, 
jjhicose  serum  a<;ar,  and  in  bouillon  and  glucose  bouillon  with 
and  without  serum.  If  a  large  amount  of  blood  was  oijtained,  nearlv 
all  of  these  media  were  used.  When  a  small  amoimt  was  used,  j)ref- 
erence  was  given  to  the  metlia  containing  glucose  and  serum.  We 
often  tested  the  value  of  using  the  blood  in  smaller  and  larger  amounts 
in  the  various  media.  No  differences  were  found.  The  j)lates  and 
flasks  were  incubated  for  five  days,  subinoculations  being  made 
from  the  Hasks  (after  shaking)  in  glucose  bouillon  and  on  serum 
glucose  agar.  In  children  we  have  often  been  compelled  to  use  a 
smaller  amount  of  blood,  particularly  in  infants.  We  might  state 
here  that  our  studies  in  infants  and  young  children  are  not  yet 
extensive  enough  to  warrant  deductions. 

Kobrak  is  not  the  only  author  who  claims  to  have  found  a  general 
infection  in  cases  of  otitis  media  without  involvement  of  the  sinuses 
or  meninges.  There  are  other  scattered  reports  of  such  cases. 
It  is  essential  to  study  a  very  large  series  of  cases  of  uncomplicated 
otitis  media  and  mastoiditis  to  determine  the  real  frequency  of  such 
an  occurrence. 

Our  positive  results  in  otitis  cases  have  been  found  only  in  those 
complicated  by  meningitis  or  sinus  thrombosis  (of  course  we  include 
here  thrombosis  of  the  jugular  bulb).  In  the  meningitis  cases 
we  have  found  the  pneumococcus  and  Streptococcus  mucosus  in 
the'  blood.  In  some  of  these  cases  a  complete  postmortem  exami- 
nation was  not  permitted,  and  we  cannot  state  whether  an  infection 
of  the  veins  was  also  present  or  not. 

Before  the  cultures  were  made  exclusively  l)y  one  of  us  (Celler), 
Wc'  had  a  series  of  14  cases  in  which  the  blood  cultures  were  taken 
in  different  cases  by  different  men,  and  in  which  repeated  cultures 
were  not  made.  Of  these  14  cases,  bacteria  were  found  in  9,  giving 
a  precentage  of  G4.  The  later  series  comprises  16  cases,  of  which 
14  gave  positive  results,  giving  a  percentage  of  87.5.  In  one 
negative  case  the  clot  obtained  at  the  time  of  operation  was  found 
to  be  sterile;  it  was  inoculated  on  media  after  being  thoroughly 
ground  up.  In  the  other  case  we  did  not  have  the  opportunity  of 
seeing  the  clot,  but  the  surgeon  informs  us  that  it  was  parietal  and 
that  it  looked  like  an  organizing  non-purulent  thrombus.  It  is 
possible  that  the  high  percentage  of  positive  results  is  due  to  the 
fact  that  repeated  cultures  were  made  and  that  in  a  number  of 
cases  the  cultures  were  made  earlier  than  we  were  accustomed  to 
make  them  a  few  years  ago.  If  we  reckon  together  both  sets  of 
eases,  we  have  a  total  of  30  cases  with  23  positive  blood  cultures 
('77  per  cent.). 

In  the  old  series  of  cases  streptococci  were  found  in  all  of  the 
9  positive  cases  (during  part  of  this  time  an  accurate  identifica- 
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tion  of  Streptococcus  inuco.sus  was  not  yet  being  made  in  the 
laboratory).  In  our  second  series  streptococci  were  found  eleven 
times,  Streptococcus  mucosus  twice,  and  Bacilhis  proteus  once. 
It  will  be  noted,  as  stated  before,  that  we  have  not  found  the  pneu- 
niococcus  in  any  of  the  cases.  In  our  subse(juent  discussion  we  shall 
base  our  reniarl^s  only  upon  the  cases  in  which  the  streptococcus  and 
Streptococcus  mucosus  were  found,  classifying  them  for  clinical 
purj)()scs  together. 

In  one  positive  case  Streptococcus  mucosus  had  been  found  in 
the  primary  otitis  media  and  in  the  pus  from  the  mastoid,  but  an 
ordinary  streptococcus  was  isolated  from  the  blood.  The  patient 
had  been  discharged  from  the  hospital  with  an  open  wound,  in  good 
health,  and  returned  later  with  a  sinus  thrombosis.  The  wound 
could  have  easily  been  secondarily  infected  by  a  streptococcus  during 
the  weelvs  that  elapsed  between  the  time  of  the  mastoid  operation 
and  the  time  of  development  of  the  sinus  affection.  In  cases  in  which 
there  is  a  mixed  infection  of  the  middle  ear,  only  one  of  the 
organisms  may  be  found  in  the  pus  in  the  mastoid  bone.  In  the 
case  of  general  infection  l)y  Bacillus  proteus,  which  we  have  cited 
above,  the  cultures  from  the  middle  ear  also  showed  a  large  number 
of  streptococci. 

According  to  our  recent  experience,  it  would  appear  that  nearly 
all  cases  of  sinus  thrombosis  are  accompanied  by  a  bacteriemia  at 
some  time  or  other.  We  are  inclined  to  believe,  from  a  general 
survey  of  all  our  records,^^  that  there  may  be  early  no  bacteriemia, 
that  the  bacteria  may  then  be  found  perhaps  in  increasing  number, 
and  that  it  is  possible  for  the  bacteria  to  decrease  in  number  and 
even  to  disappear  before  there  has  been  any  operative  interference. 

It  is  of  interest  to  attempt  to  explain  the  occurrence  of  the  negatiye 
results  in  some  of  the  cases.  Different  explanations  probably  hold 
for  different  cases.  In  some  cases  (probably  rarely)  the  clot  is 
sterile  and  it  is  easy  to  explain  the  absence  of  bacteria  in  the  blood. 
In  some  cases  the  blood  culture  may  have  been  taken  before  the 
l)acteriemia  had  been  established  or  after  the  bacteria  had  disap- 
peared from  the  blood.  Bacteria  may  be  present  in  the  blood  in 
too  small  number  to  be  found  in  the  amount  of  blood  used  in  making 
the  cultures.  This  would  not  necessarily  mean  that  there  had  not 
been  many  bacteria  discharged  into  the  jugular  vein,  because  there 
is  a  possibility  that  large  numbers  of  the  bacteria  may  be  rapidly 
killed  off',  in  which  event  few  or  none  might  be  found  in  the  blood 
obtained  from  one  of  the  peripheral  veins. '^ 

It  is  also  possible  that  in  certain  cases  there  is  below  the  infected 
clot  an  obturating,  non-infected  clot  which  prevents  the  bacteria 

1-  It  is  difficult  to  draw  conclusions  from  atiy  one  case,  because  cultures  cannot  be  taken 
frequently  enough  to  make  thorough  observations. 
1^  See  Leutert,  infra. 
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from  ciitcriiii;  the  circiilatioii.  One  can  also  ima;,'  nc  (he  j)o.s.sil)ility 
of  tluMr  ln'iii*;  an  iiitVcted  clot  wliicli  coiuplftely  closes  the  vessel. 
Anotiier  possible  explanation  is  that,  in  the  course  of  the  infection 
the  blood  may  acf|uire  a  hiijher  bactericidal  power. 

In  some  instances  a  i)acteriemia  is  cut"  short  by  tyinn;  the  jugular 
vein.  In  such  cases  metastases  may  develop  even  though  the  blood 
is  free  from  bacteria.  They  may  develop  from  bacteria  or  bits 
of  clot  deposited  in  various  parts  of  the  body  before  the  vein  has 
been  ligated.  All  such  foci  need  not  appear  at  once.  We  must  also 
remember  that  at  the  time  of  operation,  particularly  if  the  sinus  itself 
is  exposed  beft)re  the  jugular  vein  is  tied,  and  there  is  a  throml)osis 
present,  bits  of  infected  clot  may  be  scattered.  In  this  way  also 
metastatic  foci  could  develop  without  a  persisting  bacteriemia. 

In  some  cases  in  which  the  jugular  vein  has  not  been  tied,  metas- 
tatic abscesses  may  be  found  in  the  lungs  and  there  may  be  no 
bacteria  in  the  circulation.  In  these  cases,  which  are  generally 
older  ones,  w^e  are  often  dealing  with  a  softened  clot  from  which 
pieces  are  broken  off  which  contain  bacteria  which  set  up  secondary 
foci.  The  probable  explanation  is  that  free  bacteria  are  promptly 
killed  off,  but  that  those  carried  in  pieces  of  thrombi  are  protected 
during  their  passage  through  the  blood  from  the  bactericidal  power 
of  the  latter.  In  our  experience,  the  metastatic  foci  in  cases  of 
so-called  "pyemia"  do  not  cause  a  bacteriemia. 

Our  studies  show  that  cases  in  which  streptococci  are  found 
in  the  blood  after  the  disease  of  the  mastoid  is  properly  operated 
upon,  and  in  which  clinical  symptoms  persist  and  no  other  cause 
can  be  found  for  a  streptococcemia,  are  cases  of  sinus  thrombosis. 
It  is  very  important  to  consider  carefully  the  possibility  of  other 
causes  of  streptococcemia  (or  other  bacteriemia)  in  such  cases.  In 
our  investigations  the  cases  of  otitic  disease  which  even  before 
operation  showed  a  streptococcemia,  and  in  which  other  causes  for  a 
streptococcemia  could  be  excluded,  showed  sinus  thrombosis  at 
operation  or  at  autopsy.  We  would  not  be  willing  to  state  absolutely, 
however,  that  in  all  the  cases  in  the  latter  group  a  sinus  thrombosis 
would  be  found,  because  our  studies  in  cases  of  acute  otitis  media 
and  mastoiditis  uncomplicated  by  sinus  thrombosis  are  not  yet 
extensive  enough.  But  if  the  middle  ear  has  been  properly  drained 
and  the  mastoid  has  been  operated  upon  and  there  is  no  meningitis 
present  and  no  other  cause  found  to  explain  the  persisting  bacteriemia 
and  persistent  clinical  symptoms,  we  come,  practically  by  exclusion, 
to  the  assumption  that  a  lesion  is  present  in  the  veins  which  causes 
the  bacteriemia. 

It  is  necessary,  in  studying  such  cases,  to  take  a  number  of  points 
into  consideration.  There  is  always  a  possibility  that  a  patient  is 
suffering  from  a  general  infection  in  the  course  of  which  he  develops 
otitis  media  or  mastoid  disease.  This  is  particularly  liable  to  occur 
in  cases  of  general  pneumococcic  or  streptococcic  infection,  cases  of 
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pneumonia,"  and  cases  of  typhoid  fever.  In  cases  of  typhoid  fever 
it  is  essential  to  know  whether  or  not  the  otitis  media  develo])ed 
after  the  patient  had  already  had  fever.  The  presence  of  typlioid 
hacilli  in  the  blood,  if  one  were  in  doubt  as  to  whether  marked 
symptoms  were  due  to  an  otitis  media  by  itself  or  to  a  complicatini]j 
typhoid,  would  make  us  feel  that  we  could  ascribe  the  fever  to  the 
typhoid  infection  alone.  The  rest  of  the  diagnosis  would  have  to  be 
based  on  clinical  signs  and  on  the  development,  possibly,  of  a  strep- 
tococcemia,  although  it  is  to  be  remembered  that  rarely  a  patient 
with  typhoid  fever  suffers  from  mixed  infection  with  streptococci. 
In  some  of  these  cases  it  might  be  very  difficult  to  come  to  a 
conclusion  as  to  the  exact  condition  in  the  mastoid  and  surround- 
ing parts. 

It  is  also  important  to  note  the  possibility  of  a  bacteriemia  follow- 
ing operative  interference  upon  the  middle  ear  or  the  mastoid 
process.  In  all  of  our  cases  in  which  we  found  streptococci  in  the 
blood  after  the  mastoid  had  been  operated  upon,  a  sinus  thrombosis 
was  found.  But  from  our  experience  with  postoperative  bacteriemia 
after  operations  in  other  parts  of  the  body,  we  believe  that  one 
should  be  very  careful  in  judging  of  positive  blood  cultures  if  the 
blood  cultures  are  taken  directly  after  there  has  been  operative 
interference. 

It  has  often  been  pointed  out  that  difficulties  might  arise  because 
of  the  possibility  of  a  developing  erysipelas  or  the  presence  of  an 
angina.  It  has  been  feared  that  one  would  have  difficulty  in  inter- 
preting a  streptococcemia  in  a  case  of  otitic  disease  if  either  of 
these  conditions  were  present.  As  a  matter  of  fact,  in  our  experience 
we  have  very  rarely  found  streptococci  in  the  blood  in  erysipelas, 
and  then  it  has  only  been  in  fatal  cases.  This  experience  seems 
to  be  shared  by  other  investigators  of  the  blood  in  this  disease. 

The  question  of  a  possible  confusion  because  of  the  presence 
of  an  acute  angina  is  a  very  important  one.  Streptococcemia  in 
such  cases  is  very  infrequent.  In  our  experience  we  have  fortunately 
had  no  trouble  from  this  source. 

Leutert'^  and,  later,  his  assistant,  Nuerenberg,^®  have  suggested 
a  method  for  attempting  to  overcome  the  difficulty  involved  under 
the  conditions  mentioned  above.  Leutert  has  suggested  taking 
blood  cultures  from  the  sinus  and  from  the  jugular  vein  and  an  arm 
vein.  He  believed  that  if  more  streptococci  were  found  in  the  blood 
of  the  sinus  than  in  the  blood  of  the  jugular  vein  or  an  arm  vein,  or 
if  organisms  were  found  in  the  blood  of  the  sinus  and  none  in  the 
blood  of  the  peripheral  vein,  one  could  conclude  that  the  bacteria 
were  gaining  entrance  to  the  circulation  from  the  sinus,  and  that 
the  bacteria  were  not  entering  the  blood  from  the  coincidental  angina 

'*  If  in  a  case  of  otitis  media  due  to  streptococci,  pneumococci  should  be  found  in  the  blood, 
one  would  have  to  think  of  a  developing  lobar  pneumonia. 

15  Archiv  f.  Ohren.,  Ixxiv,  18.  «  Miinch.  med.  Woch.,  No.  51,  p.  5227. 
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or  tTVsijH'las.  I'licy  tlcscriho  several  cases  in  wliieh  they  louiid  tliis 
method  valiiahle,  hut  they  admit  what  at  once  must  strike  any  one 
as  a  serious  ohjectiou.  The  results  caimot  always  he  depended  uj)ou, 
hecause  the  sinus  is  aspirated  tlu'ough  an  infected  area.  In  one  case 
we  aspirated  the  sinus  because  we  could  not  obtain  blood  from  one 
of  the  peripheral  veins.  The  blood  from  the  sinus  was  sterile;  a  clot 
found  at  operation  was  also  sterile. 

In  our  cases  the  munber  of  bacteria  found  in  the  blood  in 
cases  of  sinus  thronii)osis  accompanied  by  bacteriemia  has  varied 
from  less  than  one  to  the  cubic  centimeter  up  to  245  to  the  cubic 
centimeter.  In  all  of  the  cases,  except  those  that  died  within  a 
few  days  after  admission,  we  attempted  to  ascertain  how  rapidly  the 
bacteria  disappeared  from  the  blood  after  operative  interference. 
In  all  except  three  cases,  which  we  will  describe  later,  the  bacteria 
disappeared  rather  promptly.  As  a  rule,  the  bacteria  did  not  disap- 
j)ear  until  the  jugular  vein  was  tied.  There  were  tw^o  cases,  however, 
in  which  the  bacteriemia  disappeared  after  a  clot  was  removed  from 
the  lateral  sinus  and  the  jugular  vein  w^as  not  tied. 

In  our  early  studies  we  took  the  secondary  cultures  forty-eight 
to  seventy-two  hours  after  operation,  and  we  found  that  the  bacteria 
had  disappeared  in  all  the  cases  except  in  the  three  soon  to  be 
described.  In  some  of  the  later  cases  we  took  the  blood  cultures 
twenty-four  hours  after  ligation  of  the  jugular  vein,  and  these 
cultures  also  gave  a  negative  result.  It  is  very  remarkable  to  see  as 
many  as  245  streptococci  to  the  cubic  centimeter  of  blood  disappear 
within  twenty-four  to  forty-eight  hours  after  ligation  of  the  jugular 
vein.  In  one  case  there  w^ere  seven  colonies  of  streptococci  to  the 
cubic  centimeter  of  blood;  within  eight  hours  after  ligation  of  the 
jugular  vein  the  blood  culture  was  negative  and  remianed  so. 

The  three  cases  in  which  Vjacteria  did  not  disappear  promptly 
after  ligation  of  the  jugular  vein  were  of  particular  interest.  In 
one  the  streptococcus  persisted  in  the  blood  after  the  clot  had  been 
removed  from  the  lateral  sinus  and  the  jugular  vein  had  been  tied." 
The  bulb  of  the  jugular  vein  was  then  exposed,  a  clot  removed, 
and  then  the  bulb  packed;  the  bacteriemia  (there  w^ere  two  colonies 
to  the  cubic  centimeter  of  blood)  then  promptly  disappeared  in  less 
than  four  hours.  In  this  case  we  believe  the  continuance  of  the 
l)acteriemia  was  probably  due  to  infection  of  the  general  system 
by  way  of  the  inferior  petrosal  sinus. *^ 

In  another  case  the  bacteriemia  disappeared  after  ligation  of 
the  jugular  vein,  but  a  couple  of  metastatic  deposits  developed. 

'^  In  all  these  cases  in  which  the  jugular  vein  was  tied  a  section  of  the  vein  was  resected. 
The  operation  on  the  sinus  usually  consisted  of  removing  as  much  clot  as  possible,  and  packing. 

"  We  .shall  attempt  to  continue  the  study  of  the  rapidity  of  the  disappearance  of  organi.snis 
from  the  blood  of  these  cases  by  making  cultures  at  still  shorter  intervals  after  operation 
than  we  have  heretofore  done.  We  shall  report  any  results  that  we  may  obtain  at  a  later 
time. 
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I'he  patient  also  had  a  right-sided  mastoiditis,  which  was  operated 
upon.  Later,  streptococci  were  again  found  in  the  blood,  the  patient 
developed  more  metastases,  and  finally  recovered.  Although  at  the 
time  we  did  not  think  of  the  possibility,  we  now  believe  that  it  is 
probable  that  in  this  case  there  was  also  a  thrombosis  on  the  right 
side,  from  which  the  patient  recovered  without  operation.  We  know 
that  some  cases  of  sinus  thrombosis  with  or  without  metastases 
have  recovered  without  operation.  The  same  holds  true  of  infected 
veins  in  other  parts  of  the  body. 

In  a  tliird  case  in  which  the  bacteria  persisted  even  after  the 
local  focus  had  been  thoroughly  dealt  with  (and  this  was  confirmed 
at  autopsy),  the  persistence  of  the  bacteriemia  was  due  to  the  develop- 
ment of  an  acute  (ulcerative)  endocarditis. 

The  studies  on  the  disapperance  of  the  bacteria  in  these  cases 
have  almost  the  value  of  experiments.  They  show  that  the  bac- 
teriemia is  due  to  discharge  from  the  local  focus,  and  that  the  bacteria 
remain  in  the  blood  after  the  local  focus  has  been  thoroughly  dealt 
with  (when  that  is  possible)  only  if  multiplication  of  bacteria  occurs 
in  the  blood  or  if  an  acute  endocarditis  is  established.  Both  these 
conditions  have  been  very  unusual  in  our  experience.^' 

What  then,  according  to  our  experience,  is  the  value  of  blood 
culture  studies  in  cases  of  otitic  infection  ?  We  will  discuss  first  the 
significance  of  positive  results  and  then  briefly  the  value  of  negative 
results: 

1.  Significance  of  Positive  Results.  (A)  A  positive  blood 
culture  is  valuable  when  there  is  doubt  as  to  the  existence  of  a  sinus 
thrombosis  after  a  patient  has  been  operated  upon  for  mastoid 
disease.  In  many  cases  the  diagnosis  is  clear  enough  clinically, 
but  in  a  certain  number  of  cases  in  which  the  mastoid  disease  had 
been  thoroughly  dealt  with,  and  in  which  there  were  clinical  symp- 
toms still  present,  and  in  which  the  otologist  was  not  sure  that  there 
was  still  further  local  disease,  the  finding  of  stre  ptococci  in  the  blood 
has  given  the  indication  to  explore  the  sinus,  and  in  all  the  cases 
of  this  type  a  sinus  thrombosis  was  found.  As  we  have  stated  before, 
it  is  essential  to  exclude  all  other  causes  of  streptococcemia. 

A  case  worthy  of  citation  here  is  that  of  a  man,  aged  thirty-three 
years,  who  developed  pain  in  the  left  ear,  following  an  attack  of 
grippe,  four  weeks  before  admission  to  the  hospital.  There  was 
increasing  tenderness  over  the  mastoid  process  and  slight  fever,  but 
at  no  time  any  ear  discharge.  The  drum  membrane  was  slightly  red- 
dened. It  was  also  noted  that  there  were  very  tender  and  large  lymph 
nodes  behind  the  angle  of  the  jaw.    During  the  first  three  days  of  the 

1^  In  the  case  of  general  infection  by  Bacillus  proteus,  which  is  mentioned  earlier  in  the 
paper,  the  bacilli  also  persisted  until  death,  but  in  this  case  the  local  focus  could  not  be  thor- 
oughly dealt  with,  because  the  thrombosis  had  extended  into  both  petrosal  sinuses  on  the 
same  side,  both  cavernous  sinuses,  and  into  the  lateral  sinus  of  the  opposite  side. 
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piitieiit's  stay  in  the  li()sj)i(al  his  temperature  raii<i;c(l  hctweeii 
101)°  and  102°  F.,  tlie  pulse  rate  varvini;-  from  70  to  .S4.  On  April 
20  the  temperature  rose  to  10."i°  and  he  was  operated  upon.  A 
chronie  mastoiditis  was  found.  After  the  operation  the  temperature 
droj)ped,so  that  on  April  24  and  25  it  was  praetieally  normal.  On 
April  2()  there  was  a  slif^ht  chill  and  rise  of  temperature  to  102°  F, 
Durinii'  the  followin<>;  four  days  the  temj)ei"ature  was  about  101°  F\, 
once  reaehinu-  10.)°.  On  April  29  the  patient  was  allowed  to  he  out 
of  hed.  'J'he  pulse  rate  was  72  to  80.  The  leukocyte  count  was 
21.200,  the  difVerential  count  showing  <S0  per  cent,  of  polynuclears. 
In  the  early  afternoon  of  May  2  a  blood  culture  was  made,  the 
patient  btinu;  np  out  of  bed  in  a  chair.  On  the  evening  of  the  same 
day  the  patient  had  a  chill;  his  temperature  rose  to  104.0°.  The 
following  day,  when  the  temperature  was  down  to  100°,  we  reported 
that  there  were  210  colonies  of  Streptococcus  mucosus  to  the  cubic 
cei.iimeter  of  blood.  As  there  was  no  other  cause  for  such  an 
infection,  it  was  decided  to  oj)erate  again,  in  the  expectation  of  finding 
a  siinis  thrombosis.  The  operation  was  performed  the  same  after- 
noon. A  thrombus  was  found  in  the  lateral  sinus.  The  jugular 
vein  was  ligated  in  two  places,  the  intervening  part  being  removed. 
On  the  following  day,  May  4,  the  blood  cultiu'e  was  found  to  be  nega- 
tive. The  temperature  was  normal  by  May  6.  In  this  case  the 
clinical  symptoms  which  suggested  making  the  blood  culture  were 
the  moderate  irregular  fever,  the  increase  in  the  leukocyte  count, 
postmastoid  tenderness,  and  a  rather  sickish  look  of  the  patient. 

Another  very  striking  case  was  that  of  a  girl  (M.  L.-'"),  aged 
twenty-two  years,  who  was  admitted  to  the  hospital  on  January  28, 
1908.  The  patient  at  first  suffered  from  la  grippe,  followed  by  spon- 
taneous perforation  of  the  left  drum  membrane  with  purulent  dis- 
charge. Four  days  before  admission  the  right  drum  membrane 
was  incised;  this  was  followed  by  discharge.  The  temperature 
at  the  time  ranged  between  99°  and  100°.  On  the  day  before 
a<lmission  the  temperature  rose  to  103°,  the  j)atient  comj)laining  of 
marked  deafness.  There  was  pronounced  nystagmus,  some  nausea 
and  vomiting,  and  considerable  frontal  headache.  On  January  28 
and  29  the  temperature  was  between  101°  and  102°.  On  January 
30  the  temperature  was  103°;  pulse,  90  to  104.  On  the  same  day 
oj)eration  was  performed  on  the  left  mastoid.  Pus  was  found  in  the 
cells  of  the  tip  of  the  mastoid,  in  the  antrum,  and  over  the  sinus; 
the  sinus  itself  appeared  normal.  On  January  31  the  temperature 
dropped  to  101°.     On  Februray  1  it  rose  to  104°. 

On  the  same  day  operation  was  performed  for  acute  mastoiditis 
on  the  right  side.  There  was  found  moderate  necrosis  of  the  cortex 
and  of  the  tip.  Some  pus  was  found  in  the  antrum.  On  February 
2  the  temperature  was  103°.    On  February  3  the  temperature  rose 

2"  Tlii.s  and  the  previous  case  occurred  in  tlie  private  practice  of  l)r,  Seymour  Oppenbeimer. 
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to  104.4°.  A  blood  culture  was  made,  and  three  and  one-half  colonies 
of  streptococci  to  tiie  cubic  centimeter  of  blood  were  found.  On 
the  following  day,  when  the  report  was  handed  in,  the  temperature 
was  100.8°.  On  February  5  another  blood  culture  was  taken  at  a 
time  when  the  temperature  was  103°,  and  we  found  fifteen  colonies 
of  streptococci  to  the  cubic  centimeter  of  blood.  We  advised  explora- 
tory operation  for  sinus  thrombosis. 

But  during  the  next  week  the  patient  appeared  to  be  doing  so  well, 
the  temperature  not  rising  above  103°,  as  a  rule,  that  the  otologist 
did  not  consider  that  he  was  warranted  in  operating  any  farther  on  the 
patient  for  the  time  being.  On  February  13,  at  a  time  when  the 
patient  had  a  temperature  of  103.4°,  another  blood  culture  was 
taken,  and  there  were  found  to  be  present  sixty  colonies  of  strepto- 
cocci to  the  cubic  centimeter  of  blood.  On  the  following  day,  when 
the  report  was  handed  in,  the  temperature  was  only  101°,  and 
operative  interference  was  again  deferred.  On  February  15  the 
temperature  rose  to  103°,  and  on  the  16th  it  dropped  almost  to  99°. 
A  blood  culture  was  taken  on  that  day  at  4  p.m.,  the  temperature 
being  99.6°,  and  again  there  were  found  to  be  sixty  colonies  of 
streptococci  to  the  cubic  centimeter  of  blood.  For  the  next  two  days 
the  temperature  did  not  rise  above  100.4°,  and  the  patient  seemed 
to  be  doing  remarkably  well.  On  the  morning  of  February  19  the 
temperature  was  99°.  iVt  noon  the  temperature  was  100°;  in  the 
afternoon  the  temperature  began  to  rise. 

On  examination  of  the  patient  there  was  found  to  be  tenderness 
in  the  region  of  the  jugular  bulb,  and  there  were  some  enlarged 
tender  lymph  nodes  along  the  course  of  the  jugular  vein.  A  blood 
culture  taken  at  this  time,  3.30  p.m.,  showed  two  colonies  of  strepto- 
cocci to  the  cubic  centimeter  of  blood.  At  4  p.m.,  when  the  tem- 
perature was  about  102.5°,  the  patient  was  operated  upon.  The 
jugular  vein  was  exposed  in  the  neck  and  part  of  it  resected.  About 
one-half  inch  above  the  entrance  of  the  facial  vein  the  wall  of  the 
jugular  vein  was  white  in  appearance,  very  firm,  and  the  vein 
appeared  to  be  flattened.  There  was  marked  inflammation  of  the 
lymph  nodes  about  the  vein.  A  non-suppurative  clot  was  found 
in  the  vein  which  closed  the  vessel  as  far  down  as  the  point  of  ligation 
and  extended  slightly  on  the  wall  of  the  vein  for  a  short  distance 
below  the  upper  ligature.  The  temperature  the  same  night  rose  to 
103°,  but  dropped  the  next  day  to  99°,  and  never  rose  above  99.8° 
after  that,  the  patient  making  a  complete  recovery.  A  blood  culture 
made  on  February  22,  three  days  after  ligation  of  the  jugular  vein, 
proved  to  be  negative. 

This  case  is  one  of  the  most  remarkal)le  in  the  entire  series  which 
we  have  studied.  The  suspicion  of  a  sinus  thrombosis  was  aroused 
by  the  blood  culture  results  over  two  weeks  before  it  was  clinically 
considered  proper  to  operate  for  supposed  sinus  thrombosis.  It 
is  interesting  to  note  that  the  streptococci  gradually  increased  in 
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luiinbcr,  and  tlu'ii  (h'ciTased  ovimi  lu'torc  tlio  jugular  vein  was  tied. 
If  the  jugular  vein  had  not  been  tied  at  the  time  it  was,  we  believe 
it  is  possible  that  the  l)lood  cultures  might  have  become  negative 
before  the  ligation  was  performed.  There  are  a  number  of  other 
points  of  interest  about  this  case,  especially  in  regard  to  the  leuko- 
eyte  counts,  a  discussion  of  which  we  must  postpone  for  another  time. 

(B)  In  certain  cases,  after  the  sinus  has  been  explored  and  a 
clot  has  been  removed  and  the  jugular  vein  has  not  been  ligated, 
the  persistence  of  streptococci  in  the  blood  has  given  the  indication 
to  tie  the  jugular  vein,  and,  as  we  have  previously  stated,  in  almost 
all  of  the  cases  the  bacteria  then  promptly  disappeared  from  the 
l)lood.  A  case  showing  in  a  striking  manner  the  value  of  such  a 
finding  will  be  given  in  the  case  (Levin)  to  be  described  under  the 
next  heading. 

It  should  be  noted  here  that  w^hile  the  bacteria  usually  promptly 
(lisa})peared  after  ligation  of  the  jugular  vein,  the  clinical  symptoms 
j)articularly  the  fever)  do  not  always  as  promptly  abate.  In  some 
cases  the  patient  will  still  have  fever,  due  possibly  to  local  condi- 
tions in  the  wounds,  or  due  to  metastases  previously  developed 
or  being  developed,  or  due  to  some  other  intracerebral  complication 
or  to  some  intercurrent  disease. 

We  have  already  pointed  out  that  in  one  case  the  bacteria  did 
not  disappear  even  after  the  jugular  vein  was  ligated,  but  ditl  dis- 
appear after  the  jugular  vein  was  exposed,  a  clot  removed,  and  the 
vessel  packed.  This  case  (Klein)  will  be  described  briefly  under 
the  next  heading. 

(C)  The  most  valuable  field  for  the  blood  culture  studies  has 
been  in  the  border  line  cases,  in  which  it  would  have  been  very 
difficult  to  come  to  a  definite  conclusion  without  the  use  of  the 
cultures.  The  first  case  of  this  type,  a  male,  aged  seventeen  years, 
was  admitted  to  the  hospital  in  the  service  of  Dr.  Rudisch  on 
January  3,  1904.  For  the  first  three  days  after  admission  he  had 
an  almost  constant  temperature  of  103°  to  105°.  For  the  following 
three  days  the  temperature  ranged  betw^een  100.5°  and  103°,  the 
pulse  rate  varying  from  92  to  100.  The  history  given  w^as  that  the 
boy  had  suflFered  from  headache  and  malaise  for  eight  days.  He 
had  then  become  feverish  and  chilly  and  remained  in  bed.  He  had 
then  developed  abdominal  pain  for  one  day.  Three  or  four  days 
before  admission  he  had  severe  shaking  chills  followed  by  sweating. 
The  boy  was  sent  into  the  hospital  for  supposed  ty})hoid  fever. 
On  examination  by  one  of  us  (Libman)  on  the  day  of  admission  the 
bf)y  did  not  give  the  impression  of  suffering  from  typhoid  fever. 
There  were  no  rose  spots  present.  There  was  no  enlargement  of  the 
spleen.  On  thoroughly  examining  him  it  was  found  that  he  had  a 
moderately  marked  otitis  media  on  the  left  side. 

The  otologist  was  then  called  in  to  see  the  patient;  he  punctured 
the  left  drum,  and  a  little  seropus  was  evacuated.    The  leukocytes 
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numbered  17,600.  There  was  some  tenderness  over  the  tip  of 
the  mastoid.  The  otologist  did  not  beHeve  that  the  otitis  media 
bv  itself  could  explain  the  clinical  j)icture.  The  Widal  examination 
proved  to  be  negative.  In  was  then  suggested  that  a  blood  culture 
be  made  so  as  to  determine  whether  any  organisms  were  present  in 
the  blood.  It  was  thought  that  if  typhoid  bacilli  were  present  in  the 
blood  the  case  would  be  regarded  rather  as  one  of  typhoid  fever  with 
a  complicating  otitis  media,  but  if  streptococci  were  found  in  the 
blood  it  would  be  proper  to  advise  operation  upon  the  mastoid, 
because  there  was  no  other  demonstrable  focus  found  from  which 
the  organisms  might  be  entering  the  blood  current.  At  this  time 
we  believed  that  more  extensive  trouble  might  be  found  than 
there  appeared  to  be  according  to  the  local  findings.  On  January 
4  the  blood  culture  was  taken,  and  on  January  5  it  was  reported 
that  streptococci  were  in  the  blood.  The  mastoid  region  was  explored 
on  the  same  day  by  Dr.  Gruening.  Not  only  was  mastoiditis  found, 
but  there  was  a  clot  in  the  lateral  sinus  which  extended  down  as  far 
as  the  exposure  would  allow.  A  perisinuous  abscess  was  also  found. 
The  patient's  condition  became  so  poor  that  the  jugular  vein  could 
not  be  tied  off.  The  temperature  dropped  next  day  to  100°,  but 
during  the  next  two  days  rose  again  to  102°.  A  blood  culture  was 
again  taken  on  January  6,  and  streptococci  were  again  found.  At 
that  time  we  did  not  understand  the  significance  of  the  persisting  bac- 
teriemia,  and  did  not  urge  further  operation,  but  on  January  8  Dr. 
Gruening,  because  of  the  persistence  of  the  clinical  symptoms, 
considered  it  advisable  to  tie  the  jugular  vein.  A  blood  culture 
taken  on  January  12  proved  to  be  negative,  as  was  also  one  taken 
on  January  19.  The  patient  developed  a  few  metastatic  abscesses 
which  we  believed  w^ere  probably  to  be  explained  by  the  dissemina- 
tion of  bits  of  clot  before  the  jugular  vein  was  tied. 

After  the  diagnosis  in  this  case  had  been  cleared  up  a  history 
was  obtained  by  careful  cross-questioning  of  the  patient  and  his 
relatives,  which  differed  from  that  obtained  on  the  admission  of  the 
patient  to  the  hospital.  Eight  days  before  admission  the  patient 
had  developed  pain  in  the  left  ear.  This  pain  lasted  for  three  days. 
It  was  slight  in  the  morning  and  moderately  severe  in  the  evening. 
The  pain  then  disappeared,  and  the  patient  suffered  from  headache, 
which  was  first  located  in  the  left  side  of  the  head  and  then  was 
frontal  in  character.    He  then  developed  abdominal  pain. 

We  have  previously  in  this  paper  drawn  attention  to  the  difficul- 
ties that  might  arise  at  times  in  the  differential  diagnosis  between 
sinus  thrombosis  and  typhoid  fever.  The  complete  question  of 
differentiation,  including  the  question  of  the  clinical  phonemena,  we 
hope  to  take  up  on  another  occasion. 

Shortly  after  seeing  the  case  which  we  have  just  described,  on 
January  21,  1904,  a  female  patient,  aged  twenty-seven  years,  was 
admitted.     The  history  given  was  that  she  was  sick  for  fifteen  days 
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iilVcriiijj^  from  severe  (>c(i]»i(;il  lieadaelie  with  stiltiiess  luid  teiideniess 
.f  the  neck.  She  had  had  chills  and  t'ever  eoiniiif^  on  every  second 
day  and  foMowed  hy  profuse  sweats.  On  exann'nation  of  the  patient 
perforations  were  found  in  both  drum  niemhranes.  On  the  left 
side  there  was  fairly  marked  tenderness  behind  the  mastoid  pro- 
cess and  along  the  occipital  ridfj^e.  There  was  no  tenderness  on 
the  rii^ht  siile.  There  was  no  riiritlity  of  the  neck.  On  January  21 
the  patient  had  a  chill  and  temperature  of  105°.  On  January  22 
the  temperature  was  down  to  102.4°;  the  leukocyte  count  was  13,000. 
On  January  23  there  was  a  chill  in  the  early  morning  and  a  rise  of 
temperature  to  105°;  the  leukocyte  count  was  10,000.  The  spleen 
was  palpable  one  finger  below  the  free  border;  it  was  very  firm. 
The  otologist  did  not  believe  that  in  this  case  there  was  sufficient 
evidence  of  local  trouble  to  warrant  operation.  The  clinician  in 
charge  of  the  case  was  inclined  to  believe  that  the  patient  was  suffer- 
ing from  malaria,  but  plasmodia  could  not  ])e  found. 

We  suggested  that,  before  waiting  for  the  result  of  treatment 
by  quinine,  it  would  be  advisable  to  take  a  culture,  which  was 
accordingly  done  on  January  23.  On  January  24  it  was  reported 
that  there  were  streptococci  in  the  blood.  It  was  considered  war- 
rantable to  explore  the  mastoid  process,  as  there  was  a  certain  amount 
of  suspicion  from  the  local  examination  that  there  was  more  trouble 
there  than  the  old  otitis  media,  and  because  there  was  no  other 
focus  fountl  from  which  the  streptococci  were  gaining  access  to 
the  l)lood  current.  The  cortex  of  the  mastoid  was  found  thick  and 
hanl.  In  the  antrum  there  was  granulation  tissue.  The  lateral 
sinus  was  found  to  contain  a  clot,  part  of  which  was  decolorized. 
The  clot  extended  around  to  the  torcular.  On  January  25  the 
temperature  was  98.8.°  On  January  26  the  temperature  was  102.8°. 
The  margins  of  the  wound  were  found  to  be  necrotic.  On  the  same 
day  a  blood  culture  was  taken,  which  was  found  to  be  negative.  The 
patient's  temperature  was  normal  by  January  31,  and  she  was  dis- 
charged practically  well  on  February  26.  No  metastases  developed 
in  this  case. 

A  third  illustrative  case  we  will  cite  briefly:  This  patient  was 
admitted  to  the  hospital  on  February  28,  1909.  He  was  a  male, 
aged  nineteen  years,  who  had  had  pain  in  the  left  ear  ten  days 
l)efore  admission  to  the  hos])ital;  there  w^as  also  profuse  discharge. 
The  following  day  the  patient  developed  the  same  symptoms  on 
the  right  side.  At  the  time  of  admission  to  the  hospital  there  was 
no  discharge  from  the  left  ear,  but  the  right  ear  continued  to  dis- 
charge pus  and  there  was  tenderness  at  the  tip  of  the  mastoid  process. 
The  patient  stated  that  he  had  had  several  chills.  On  examination 
it  was  found  that  the  drum  membrane  was  reddened  and  there 
was  a  medium-sized  perforation.  There  was  tenderness  over  the 
tip  of  the  mastoid   process  and  slight  tenderness  in  the  region  of 
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the  jugular  bulb.-'  The  temperature  was  irregular  from  February 
2S  to  March  1,  reaching  103°  and  104°,  and  on  March  2  only  reach- 
ing 101.4°.  It  was  not  believed  by  the  otologist  that  there  was  suffi- 
cient evidence  of  local  trouble  to  warrant  operation.  The  examina- 
tion of  the  patient  otherwise  was  negative,  and  a  blood  culture  taken 
on  IVIarch  2  showed  streptococci,  there  being  seven  colonies  of  strep- 
tococci to  each  cubic  centimeter  of  blood.  The  patient  was  operated 
upon  on  March  3.  Just  before  the  operation  streptococci  were 
again  found  in  the  blood,  there  being  nine  colonies  to  the  cubic 
centimeter.  At  the  operation  the  mastoid  cells  were  found  only 
slightly  diseased.  The  wall  of  the  sinus  was  thickened.  A  large 
amount  of  white  thrombus  was  scraped  out  of  the  sinus.  Free  bleed- 
ing was  established  from  the  cerebral  end  of  the  sinus,  but  only  a 
moderate  amount  of  bleeding  occurred  from  below.  The  patient 
was  in  too  poor  condition  to  tie  the  jugular  vein.  A  blood  culture 
taken  a  few  hours  after  operation  showed  165  colonies  of  streptococci 
to  the  cubic  centimeter  of  blood  (in  this  case  the  postoperative 
increase  can  be  fairly  ascribed  to  the  operative  interference).  The 
following  morning  the  blood  culture  showed  less  than  one  colony  of 
the  streptococcus  to  the  cubic  centimeter  of  blood.  On  March  5 
it  was  decided,  because  of  the  persistence  of  streptococci  in  the  blood 
and  the  continuance  of  clinical  symptoms,  to  tie  the  jugular  vein, 
which  was  accordingly  done.  A  drain  was  passed  down  into  the 
bulb  of  the  jugular  vein  from  above.  The  following  day  there  were 
still  streptococci  in  the  blood,  200  colonies  to  the  cubic  centimeter, 
and  streptococci  persisted  in  the  blood  until  the  patient  died.  At 
the  autopsy  no  further  trouble  was  found  in  the  sinus  or  in  the  jugular 
vein,  but  an  ulcerative  endocarditis  was  present. 

In  some  cases  it  is  very  difficult  to  come  to  a  conclusion  unless 
one  judges  carefully  all  the  facts.  We  have  had  two  cases  in  which 
the  conditions  were  particularly  complicated.  Unfortunately, 
both  patients  arrived  at  the  hospital  in  very  bad  condition,  and  died 
within  a  few  days. 

The  first  case  was  a  female,  aged  seventeen  years.  She  gave  a 
history  of  fever  and  headache  lasting  for  two  weeks,  being  accom- 
panied by  severe  dry  cough.  On  the  afternoon  of  admission 
the  right  ear  began  to  discharge.  On  examination  there  was 
found  profuse  purulent  discharge  from  the  right  ear.  There  was 
tenderness  over  the  tip  of  the  mastoid  and  some  tenderness  along 
the  jugular  vein.  The  examination  of  the  fundi  showed  some  dilata- 
tion of  the  veins  on  both  sides,  more  marked  on  the  right  side.  The 
leukocyte  count  was  14,200;  polynuclears,  76  per  cent.  The  tem- 
perature on  admission  was  105°.    On  examining  the  lungs,  crepitant 

21  In  a  subsequent  communication  by  one  of  us  (Libman),  dealing  with  a  method  for  testing 
patients  for  their  sensitiveness  to  pain,  it  will  be  shown  that  much  stress  cannot  be  laid  on 
tenderness  in  the  region  of  the  jugular  bulb  unless  the  patient  is  normally  hyposensitive. 
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rails  wt'io  foinul  at  hotli  bases.  At  tlie  left  base  there  was  duhiess, 
and  on  auscultation  numerous  rales  and  a  rather  lar<:;e  area  of  bron- 
chial breathinii;.  In  this  case  the  ear  sur(2;eon  was  not  ready  lo  operate 
because  of  the  presence  of  the  pulmonary  phenomena,  particularly 
on  the  left  side.  It  was  decided  to  wait  before  exploring  the  mastoid 
j)r()cess  until  the  blood  culture  was  made.  If  pneumococci  were 
foiuid,  it  was  decided  that  they  might  be  considered  an  accompani- 
ment of  the  lung  condition.  But  if  streptococci  were  found,  it  was 
consitlered  that  it  would  be  justifiable  to  explore  the  mastoid  region, 
as  it  was  possible  that  they  were  gaining  their  entrance  from  that 
point,  and  the  lung  lesion  might  be  secondary.  The  blood  culture 
was  taken  on  the  day  of  admission  at  7.30  p.m.,  and  the  following 
morning  streptococci  were  found  (one  colony  to  the  cubic  centi- 
meter). The  mastoid  process  on  the  right  side  was  explored. 
Granulations  and  pus  were  found.  Pus  was  found  in  the  lateral 
sinus.  The  jugular  vain  was  then  ligated.  The  patient  died  the 
following  morning.     A  postmortem  examination  was  not  permitted. 

The  other  case  was  that  of  a  man,^^  who  was  admitted  to  the 
hospital  January  30,  1907.  The  patient  had  suffered  for  a  number 
of  days  from  a  severe  inflammation  of  the  alveolar  border  of  the 
right  lower  jaw,  with  an  enlargement  of  the  submaxillary  lymph 
nodes.  A  few  days  later  he  developed  pain  in  the  right  ear.  A 
puncture  was  made,  but  no  pus  was  found.  A  few  days  later  there 
was  a  discharge  of  pus.  The  patient  had  high  temperatures  for 
several  days  before  admission.  There  was  tenderness  and  swelling 
of  the  muscles  of  the  right  calf,  and  the  skin  over  them  was  reddened. 
There  was  but  little  mastoid  tenderness.  The  patient  was  evidently 
severely  sick  and  it  appeared  that  the  trouble  in  the  right  calf  was 
a  developing  metastatic  abscess.  There  was  also  some  pain  and 
redness  of  the  first  joint  of  the  left  thumb. 

The  question  arose  as  to  whether  the  metastatic  abscess  was 
due  to  infection  of  the  sinus  or  to  the  infection  of  the  lower  jaw. 
We  argued  that  in  this  case  the  presence  of  streptococci  in  the  blood 
would  suggest  an  exploration  of  the  sinus,  because  in  our  experience 
the  infections  of  the  lower  jaw,  particularly  those  at  the  alveolar 
border,  do  not  give  a  bacteriemia,  and  because  one  does  not  generally 
find  secondary  foci  in  such  cases.  Further,  we  knew  that  infections 
of  the  sinus  were  apt  to  be  accompanied  by  a  bacteriemia  and  that 
in  some  cases  of  otitic  infection  there  was  a  tendency  for  metastatic 
processes  to  be  established  in  the  muscles. 

The  otologist  decided  in  this  case  not  to  take  any  chances  by 
waiting  because  the  patient  was  so  severely  sick,  and  the  patient 
was  operated  upon  on  the  day  of  admission,  a  blood  culture  being 
taken  just  before  the  operation.  At  the  operation  a  piu'ulent  clot 
was  found  in  the  lateral  sinus  and  a  clot  in  the  upper  part  of  the 

"  This  case  was  studied  through  the  courtesy  of  Dr.  Carl  Kaller. 
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jii<;ular  vein.  The  jugular  vein  was  resected.  Streptococci  were 
found  in  the  blood  (two  and  one-half  colonies  to  the  cubic  centi- 
meter). Streptococci  were  again  found  in  the  blood  a  few  days 
later  (three  colonies  to  the  cubic  centimeter).  The  patient  died  a 
few  days  later;  postmortem  examination  was  not  permitted. 

These  cases  show  clearly  in  what  manner  we  have  attempted  to 
utilize  the  positive  results  in  helping  to  diagnosticate  doubtful  cases. 
As  we  have  already  pointed  out,  it  would  seem  from  our  studies  that 
the  streptococci  remain  in  the  blood  in  the  cases  of  sinus  thrombosis 
either  because  there  is  still  trouble  present  in  the  veins  or  because 
endocarditis  has  been  established.  The  establishment  of  endo- 
carditis in  these  cases  occurs,  according  to  our  experience,  very 
infre(iuently.  Multiplication  of  streptococci  as  a  possible  cause  of 
persistence  of  streptococci  in  the  blood,  after  proper  attention  has 
been  paid  to  the  local  focus,  must  also  be  reckoned  with  as  a  cause 
of  persistent  bacteriemia.  We  have  not  found  any  instance  of  this 
occurrence  in  the  series  of  cases  upon  which  our  report  is  based. 

2.  Significance  of  Negative  Blood  Cultures.  (A)  We 
have  shown  that  negative  results  can  be  obtained,  even  though 
not  frequently,  in  cases  in  which  a  sinus  thrombosis  is  present. 
The  absence  of  bacteria  in  a  doubtful  case  would  make  one  hesitate 
in  exploring  for  a  thrombus  until  the  possibility  of  all  intercurrent 
diseases  had  been  excluded,  or  until  the  symptoms  had  become 
so  severe  as  to  justify  an  exploratory  procedure. 

(B)  If  the  blood  culture  should  be  negative  and  the  symptoms 
should  persist  in  a  given  case,  whether  there  is  a  sinus  thrombosis 
or  not,  acute  endocarditis  can  be  excluded.  In  such  cases  it  is 
advisable  to  take  two  blood  cultures.  In  our  experience  in  cases 
of  acute  endocarditis  due  to  ordinary  streptococci  (and  staphylo- 
cocci) bacteria  are  always  found  in  the  blood  if  two  cultures  are 
made. 

(C)  As  we  have  already  stated  several  times,  if  there  has  been 
a  sinus  thrombosis  and  bacteria  have  been  present  in  the  blood, 
and  the  jugular  vain  has  been  tied,  a  negative  culture  is  of  value  in 
showing  that  the  general  invasion  has  been  stopped. 

(D)  Occasionally  a  negative  blood  culture  has  been  of  value 
in  cases  with  a  clinical  picture  of  rheumatism.  It  is  very  valuable 
in  such  cases  to  know  that  we  are  not  dealing  with  an  arthritis 
due  to  a  general  invasion  by  the  ordinary  bacteria. 

The  data  which  we  have  given  are  sufficient  to  show  the  great 
value  of  the  investigation  by  means  of  blood  cultures  in  cases  of 
otitic  infection.  It  is  important  to  know  that  in  no  line  of  work 
are  routine  rules  more  disadvantageous  in  attempting  to  draw 
conclusions.  Each  case  must  be  made  the  subject  of  a  careful 
clinical  and  bacteriological  study.  We  hope  that  our  work  will 
stimulate  others,  who  are  in  possession  of  larger  material,  to  investi- 
gate their  cases  according  to  the  methods  which  we  have  suggested. 
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.Most  of  the  cases  wliicli  t'orin  tlie  l)iisis  ot"  this  jjiipcr  occurrecl 
in  the  service  of  Dr.  K.  (Jrueniiijj,  to  whose  kind  cooperation  we 
owe  the  j)()ssil)ility  of  liavinu;  made  our  studies.  Tlie  r(K-ent  cases 
were  iiivestii!;ated  throii<i;h  the  kinchiess  of  Dr.  F.  AVhitiii^.  We 
are  also  nnich  indebted  to  Dr.  S.  ()j)j)enheinier  for  the  j)rivilei;e  of 
inakinif  studies  in  a  number  of  his  cases  and  for  the  use  of  tlie  chnical 
histories. 

Addendum. — Since  rea<h'ni:;  this  paj)er  we  have  mack'  cuhures  in 
17  adthtional  cases  of  otitis  mecha  and  mastoid  (hsease.  In  only 
1  case  were  streptococci  foimd  in  the  blood,  and  in  this  case  at 
operation  a  purulent  tiirombus  was  found  in  the  lateral  sinus.  The 
streptococci  disappeared  from  the  blood  within  seven  hours  after 
oj>eration.  We  have  therefore  now  liad  75  cases  of  otitis  media  or 
mastoid  disease  without  sinus  tlirombosis  or  meningitis,  and  in  all 
these  cases  the  blood  has  been  sterile. 

Drs.  A.  Duel  and  J.  Wright/^  of  New  York,  reported  a  series  of 
bl(wd  cultures  made  in  cases  of  otitic  disease,  in  whicli  they  obtained 
positive  results  in  cases  of  uncomj)licated  otitis  media  and  mastoid 
disease.  The  method  used  in  the  study  of  these  cases  was  some- 
what different  from  our  own,  inasmuch  as  the  authors  in  most  of 
their  cases  made  a  practice  of  incubating  10  c.c.  of  blood  in  flasks 
containing  150  c.c.  of  bouillon  or  glucose  bouillon;  after  two  to 
three  days  15  to  30  c.c.  of  the  contents  of  the  flask  was  centrifuged 
and  cultures  were  made  on  solid  media  from  the  sediment.  Before 
reading  the  paper,  Drs.  Duel  and  Wright  were  kind  enough  to 
inform  ns  of  the  method  which  they  were  using  in  the  study  of 
their  cases,  and  since  that  time  we  have  employed  it  in  11  cases 
of  otitis  media  and  mastoid  disease,  comparing  it  with  our  own 
method.  The  results  were  identical,  all  the  cultures  being  negative. 
Besides  this  we  made  a  study  of  65  cases  of  local  infections  in 
different  parts  of  the  body  of  a  type  which,  according  to  our  experi- 
ence, is  unaccompanied  by  a  bacteriemia,  using  botii  the  strong 
concentration  of  the  blood,  as  suggested  by  Dr.  Wright,  and  also 
employing  our  own  method.  In  all  these  cases  the  blood  cultures 
were  negative. 

^  At  a  meeting  of  tlie  American  Otological  Society  lield  in  lioston,  June  1,  1909. 
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TUBERCULIN-TREATED  GUINEA-PIGS  IN  THE  RECOGNITION 
OF  TUBERCULOSIS. 

By  George  E.  Ebright,  M.D., 

INSTRUCTOR  IN  MEDICINE    IN   THK    UNIVERSITY   OF  CALIFORNIA,   SAN   FRANCISCO. 

TiiE  ex])criment.s  upon  which  this  paper  is  based  were  undertaken 
in  order  to  determine  to  what  extent  the  tuhercuhn  reaction  in  ^ninea- 
pii>s  niio;ht  he  of  vahie  in  the  diagnosis  of  human  tuberculosis.  The 
problem  which  presented  itself  was  to  reduce  the  length  of  time 
required  for  the  determination  of  tuberculosis  in  guinea-pigs  that 
had  been  inoculated  with  material  containing  tubercle  bacilli. 

The  method  now  most  commonly  used  is  to  introduce  the  suspected 
material  either  into  the  peritoneal  cavity  or  the  subcutaneous  tissue 
of  the  abdomen  of  a  guinea-pig,  and  after  four  to  eight  weeks  examine 
the  animal  for  tuberculosis.  Block*  modified  this  procedure  by 
introducing  the  material  in  the  region  of  an  inguinal  gland  and  then, 
by  scjueezing  the  gland,  so  lower  its  resistance  that  he  could  recover 
l)acilli  in  nine  to  eleven  days.  F.  Klemperer,^  by  a  similar  method, 
except  that  he  did  not  squeeze  the  lymph  gland,  found  tubercle 
bacilli  in  stained  sections  of  it  in  ten  to  fourteen  days.  He  found, 
in  using  Block's  method  that  the  pigs  often  died  of  mixed  infection. 
Nattan-Larrier  found  that  if  virulent  tubercle  bacilli  were  injected 
into  the  base  of  the  mammary  gland  of  a  lactating  guinea-pig  the 
bacilli  could  be  found  in  the  milk  in  from  five  to  ten  days.  An 
indirect  test  has  been  described  by  Merieux,^  who  obtained  the 
tuberculin  reaction  in  tuberculous  guinea-pigs  after  the  injection  of 
serum  from  a  tuberculous  patient. 

Anderson,*  while  determining  the  presence  of  tubercle  bacilli  in 
milk,  found  if  he  injected  2  c.c.  of  crude  tuberculin  into  guinea-pigs 
two  months  after  they  had  been  inoculated  with  tubercle  bacilli,  that 
death  almost  invariably  followed  in  six  to  eighteen  hours.  Guinea- 
pigs  with  slight  lesions  in  two  or  three  instances  did  not  die,  but 
became  sick.  All  of  the  animals  died  when  the  lesions  had  caseated. 
As  much  as  7  c.c.  given  to  a  healthy  guinea-pig  caused  only  tem- 
porary discomfort.  Anderson  believes  this  test  of  distinct  service 
in  differentiating  tubercle  bacilli  from  other  acid-fast  bacilli.  The 
statement  has  been  made  by  Wolff''  that  while  0.5  to  2  c.c.  of  tuber- 
culin will  be  tolerated  without  discomfort  by  a  healthy  guinea-pig, 
an  injection  of  0.1  to  0.15  c.c.  will  cause  the  death  of  a  tuberculous 
pig  within   twenty-four  to  forty-eight  hours.     Attempts   to  utilize 

>  Berl.  klin.  Woch.,  1907,  No.  17,  511.  =  Ibid.,  1908,  171. 

3  Revue  de  m(5d.  1906,  xxvi,  2. 

■•  Hygienic  Laboratory,  Bulletin,  No.  41,  United  States  Public  Health  and  Marine  Hospital 
Service,  January  1,  1908. 

*  Berl.  klin.  Woch.,  1908,  297. 
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(lie  voii  lMr(|iU't  rcartioii  in  »j;iiin(';i-[)i>;s  have  hi'iMi  nearly  uniformly 
failures. 

I  endeavored  first  to  determine  how  soon  after  heinj^  inoeulated  a 
pi<;  would  die  from  the  tuberculin  reaction.  Injections  of  tuher- 
culiii  in  doses  of  0.25  e.e.  and  0.5  c.c.  ^iven  to  healthy  f:;uinea-j)ifrs 
resulted  in  no  appreciable  effects.  Three  j^uinea-pigs  were  then 
inoculated  under  the  skin  of  the  abdomen  with  an  emulsion  of  very 
small  numbers  of  tubercle  bacilli.  At  the  end  of  eifijht,  twelve,  and 
fifteen  days  the  animals  were  given  in  turn  0.25  c.c.  of  tuberculin. 
The  one  given  tuberculin  on  the  eighth  day  showed  no  effects  at  the 
end  of  twenty-four  hours,  and  even  gained  slightly  in  weight.  The 
one  given  tuberculin  on  the  twelfth  day  was  sick  the  next  day,  but 
recovered.  The  nodule  at  the  site  of  inoculation  was  larger  than  it 
had  been  the  day  before,  and  the  pig  lost  slightly  in  weight.  The 
one  given  tuberculin  on  the  fifteenth  day  was  sick  the  two  following 
days  and  in  other  respects  behaved  like  the  one  preceding,  losing 
slightly  in  weight  and  showing  a  larger  harder  nodule  on  the  abdo- 
men. All  three  pigs  were  autopsied  on  the  seventeenth  day.  In  each 
there  was  slight  caseation  at  the  site  of  inoculation  and  much  serous 
exudate  in  the  adjacent  cellular  tissue.  In  this  exudate,  as  well 
in  the  caseous  material,  very  large  numbers  of  tubercle  bacilli  were 
found.  In  the  pig  that  had  received  tuberculin  on  the  eighth  day 
there  were  miliary  tubercles  in  the  liver  and  spleen.  In  all  the  pigs 
the  inguinal  lymphatic  glands  were  caseous  and  contained  many 
tubercle  bacilli. 

Having  failed  to  get  satisfactory  results  by  awaiting  the  death  of 
the  guinea-pigs,  l)ut  judging  that  the  very  large  numbers  of  bacilli 
found  at  autopsy  were  in  some  way  due  to  the  tuberculin,  a  second 
series  of  pigs  was  inoculated  with  0.5  c.c.  of  an  emulsion  of  tubercle 
bacilli  made  so  dilute  that  only  two  or  three  bacilli  could  be  found 
microscopically  in  an  hour's  search.  These  pigs  were  given  0.25  c.c. 
of  tubcrcidin  at  various  intervals  and  chloroformed  and  autopsied 
at  the  end  of  twenty-four  hours.  In  this  manner  tubercle  bacilli 
were  recovered  from  the  point  of  inoculation  in  the  subcutaneous 
tissue  as  early  as  the  sixth,  seventh,  eighth,  and  ninth  days. 
Pigs  autopsied  on  the  fourth  and  fifth  days  were  negative.  In  one 
killed  on  the  third  day  three  bacilli  were  found  in  a  search  of  an 
hour  and  a  half.  A  dose  of  0.25  c.c.  of  tuberculin  is  such  an  over- 
whelmingly large  one  for  a  guinea-pig  that  it  was  found  that  size  or 
age  of  the  animal  made  no  difference  in  the  results. 

Attention  was  then  given  to  the  possible  clinical  value  of  the  fore- 
going suggestions.  Pigs  were  inoculated  with  suspected  material 
by  injecting  an  emulsion  of  it  under  the  skin  of  the  left  side  of  the 
abdomen,  the  other  side  being  left  for  the  subsecjuent  subcu- 
taneous injection  of  tul)erculin.  Each  pig  was  chloroformed  and 
autopsied  twenty-four  hours  after  the  latter  injection.  The  results 
were  as  follows: 
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1.  Pus  from  empyema.  Microscopically  no  tubercle  hacilli; 
2.5  c.c.  of  emulsion  of  this  injected  into  piji;.  Tuhereulin  sixth  day. 
Autopsy,  seventh  day.  A  few  tubercle  bacilli  found  at  site  of  inocu- 
lation. 

2.  Fluid  from  tenosynovitis  of  knee  of  lono;  standing.  No  tubercle 
bacilli  microscopically.  Tuberculin  sixth  day.  A  few  tubercle 
bacilli  found  at  site  of  inoculation  on  the  seventh  day. 

3.  Suspected  tuberculosis  of  the  knee  of  two  years'  duration.  Not 
possible  to  demonstrate  tubercle  bacilli  in  fluid  from  the  joint. 
First  pig  given  tuberculin  on  sixth  day.  Autopsy  on  seventh  day. 
Negative  result.  Second  pig  given  tuberculin  on  fourteenth  day. 
Death  of  animal  in  twenty  hours  from  reaction.  Very  large  num- 
bers of  tubercle  bacilli  at  point  of  inoculation,  which  showed  casea- 
tion and  much  serous  exudate.  There  were  also  miliary  tubercles 
in  the  liver  and  spleen. 

4.  Suspected  tuberculosis  of  the  ankle-joint.  Scrapings  emulsified 
and  injected.  No  tubercle  bacilli  microscopically.  Tuberculin  on 
seventh  day.  A  few  tubercle  bacilli  found  at  autopsy  on  the  eighth 
day. 

5.  Suspected  tuberculosis  of  the  kidney.  Patient  a  woman,  aged 
thirty-four  years,  considerably  emaciated,  slight  irregular  fever  and  a 
large  tender  displaced  right  kidney.  The  urine  contained  pus  and 
blood  and  very  large  numbers  of  acid-fast  bacilli  which  were  decolor- 
ized by  alcohol.  Two  pigs  inoculated.  Both  given  tuberculin  on 
the  fourteenth  day.  An  abscess  had  formed  under  the  skin. 
Pus  from  this  showed  no  tubercle  bacilli  after  the  tuberculin.  Pigs 
killed  six  weeks  after  inoculation  showed  no  tuberculosis.  Patient 
has  recovered. 

A  second  group  showed  negative  results: 

1.  Scrapings  from  fistula  into  suspected  tuberculous  hip-joint.  Pigs 
examined  on  seventh  and  sixteenth  days. 

2.  Scrapings  from  fistula  into  suspected  tuberculous  hip-joint.  Pig 
examined  on  seventeenth  day. 

3.  Fluitl  from  symptomatic  hydrocele  in  case  of  suspected  tubercu- 
lous testicle.  Sections  of  the  testis  did  not  reveal  tuberculosis.  Pigs 
examined  on  the  seventh,  fifteenth,  and  thirty-first  days. 

4.  Emulsion  from  caseous  perilironchial  gland,  which  contained 
tubercle  l^acilli  microscopically,  from  a  child  dead  of  tuberculous 
meningitis.  One  pig  examined  on  the  eleventh  day.  The  failure 
in  this  case  suggested  the  possibility  that  the  child  had  died  of  bovine 
tuberculosis  and  that  tuberculin  from  human  bacilli  had  no  eflfect. 

Of  the  (32  guinea-pigs  used,  none  died  of  mixed  infectious.  One 
died  from  tuberculin  reaction  on  the  fourteenth  day.  One  with 
advanced  pulmonary  tuberculosis  of  eight  weeks'  duration,  in  which 
there  was  caseation,  survived  0.25  c.c.  of  tuberculin  four  days.  Pigs 
No.  51  and  52  were  inoculated  with  the  same  quantity  of  the  same 
material  at  the  same  time.     Both  were  autopsied  on  the  seventeenth 
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iliiv,  (tiic  liaviiiii;  I>rcii  i^ixcii  (iilxTciiliii  (lie  day  before.  In  l)()(li 
tiilxTcle  hacilli  were  toiiiid  at  (lie  point  of  iiiociilatioii,  hut  hy  far 
tlu'  larger  miiiil)er  were  pi'eseiit  in  that  pi<f  to  which  tnherenhn  had 
heen  aihninisterech  It  aj)j)ear.s  that  overwliehninir  doses  of  tul)er- 
euliii  ^iveii  to  u  <fiiinea-j)iii;  tlie  subject  of  tiiherciilosis  breaks  down 
its  resistance  to  the  tubercle  bacilli  and  results  in  their  much  more 
rapid    multi|)lication. 

The  method  employed  in  carryinu;  out  this  test  has  simplicity  to 
commend  it  and  the  fact  that  positive  results  are  conclusive.  The 
techni(jue  consists  of  makiniij  aii  emulsion  of  the  suspected  material 
in  normal  salt  solution,  if  it  is  not  already  Huid  enough  to  be  injected 
throui^h  a  course  syrint^e  or  sharj)-])()iiit('d  imjjroviscd  ])ipette.  Three 
guinea-pigs  are  inoculated  by  injecting  a  considerable  (juantity  under 
the  skin  of  the  abdomen.  At  the  end  of  six  days  one  pig  is  given 
0.25  c.c.  of  tuberculin  hypotlcrmically  on  the  other  side  of  the 
abdomen,  and  is  chloroformed  at  the  end  of  twenty-four  hours,  and 
autopsied.  The  fluids  at  the  site  of  the  original  inoculation  are 
smeared  upon  a  slide  and  examined  in  the  ordinary  way  for  tubercle 
bacilli.  If  the  first  pig  results  negatively,  another  is  examined  in  the 
same  way  by  giving  tuberculin  at  the  end  of  two  weeks,  and  making 
the  autopsy  at  the  end  of  twenty-four  hours.  If  this  is  also  negative, 
the  third  pig  is  given  tuberculin  at  the  end  of  four  to  six  weeks,  and 
the  result  of  its  examination  is  a  check  upon  the  first  two. 

The  test  offers  a  means,  in  a  considerable  proportion  of  cases,  of 
making  a  diagnosis  at  the  end  of  a  w'eek  instead  of  awaiting  until  the 
lapse  of  four  to  eight  weeks.  It  also  presents  a  method  of  distinguish- 
ing tubercle  bacilli  from  other  acid-fast  bacilli,  especially  when,  as 
often  happens,  they  are  present  in  large  numbers. 
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The  Faith  and  Works  of  Christian  Scip:nce.    By  the  author  of 
Confessio  Medici.    New  York:  MacMillan,  1909. 

The  author  of  that  deHghtful  book  Confessio  Medici,  a  httle 
volume  which  received  less  notice  than  its  charm  of  style  and  con- 
tents deserved,  has  made  an  examination  of  the  pretensions  of 
Christian  Science,  that  is  amusing,  instructive,  and  enlightening. 
It  is  probable  that  no  book,  however  well  done,  will  convert  any 
believer  from  the  queer  faith  of  Eddyism,  but  a  work  like  this  may 
serve  at  least  as  a  prophylactic  measure.  The  large  number  of  the 
half-informed  will  find  here  cool  consideration  of  the  foggy  inconse- 
quences, the  feminine  illogicalities,  the  crude  half  truths  of  the  New 
Thought,  with  an  amazing  list  of  the  kind  of  cures  on  which  it  founds 
its  claims  of  miraculous  healing.  The  most  miraculous  thing  about 
the  whole  matter  is  that  in  a  nation  with  so  highly  developed  and  so 
widely  diffused  a  sense  of  humor  as  the  American,  many  thousands 
of  people  can  be  found  who  can  read,  nay,  have  some  sort  of  feeling 
which  they  call  belief  in,  such  preposterous  juggling  with  words  as 
this,  for  example: 

"Erudite  systems  of  philosophy  and  religion  melted  for  Love 
unveiled  the  healing  promise  and  potency  of  a  present  spiritual 
afflatus."  "Unveiling"  an  "afflatus,"  and  a  spiritual  one  at  that,  must 
be  a  really  remarkable  feat.  With  such  scraps  from  a  feast  of  lan- 
guages the  author  plays  pleasantly  now  and  then,  but  there  is  enough 
of  serious  criticism,  too — criticism  of  the  indecent  parody  by  Christian 
Science  of  the  Christian  Faith ;  criticism  of  the  intellectual  cruelty,  of 
the  contempt  for  the  weak,  which  is  one  of  the  results  of  the  crooked 
upside  down  nonsense  about  the  absence  of  pain,  of  death,  of  sickness; 
criticism  of  a  most  caustic  kind  of  the  contradictions  of  which  it 
is  so  full;  and  finally,  a  list  of  200  cases  of  "cures,"  given  with  little 
comment.  Most  of  these  for  the  doctor  carry  their  own  criticism,  and 
although  many  quotations  might  be  made  from  the  book,  we  will 
select  only  a  few  of  these  amazing  case  histories  as  samples : 

Case  2:  "Headaches"  and  "bowel  trouble"  healed  after  two  years 
of  Christian  Science  treatment."  Every  practitioner  knows  as  a 
matter  of  daily  experience  that  patients  mean  constipation  when  they 
speak  of  "bowel  trouble" — so  this  seems  a  longish  spell  of  treat- 
ment.   Case  IS  was  healed  of  "stomach  trouble"  and  of  headaches. 
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"Stomach  troiihlc"  is  aiiotlu  r  dispensary  syiioiiyiii  for  roii.stipation. 
fUisc  34  hi^ke  one  of  the  hones  of  her  le^.  It  was  properly  set  and 
haiiihitjed  by  a  niecHcal  man.  In  three  wccka  she  bej^an  to  walk 
round  the  room.  Case  37  for  ten  years  had  a  "compheation  of 
(hseases."  Also  had  weak  eyesight  and  "stomach  trouble."  Case 
.■>S  for  ten  years  stuilied  "mysticism,  occultism,  and  Vedastic 
philosophy."  At  the  end  of  this  time  she  felt  "confused,  restless, 
imjxitient,  irritable,  and  nervous!"     Healed. 

The  book  will  furnish  admirable  ammunition  for  anyone  who 
wishes  to  argue  the  Christian  Science  (juestion,  and  is  excellent 
reading  besides.  J.  K.  M. 


The   Emmanuel   Movement   in  a  New   Englant)   Town.     By 
Rev.  L.  p.  Powell.     New  York:  Putnam,  1909. 

The  Rev.  Lyman  P.  Powell,  who  has  written  books  on  Christian 
Science  and  on  the  art  of  sleep,  has  cultivated  successfully  the 
Emmanuel  movement  and  keeps  it  going  in  Northampton.  He 
starts  off  with  gathered  quotations  from  doctors  who  have  deprecated 
the  excessive  use  of  drugs  as  formerly  practised,  in  a  page  which 
sums  them  up,  as  if  Sir  Frederick  Treves,  Hayem,  ]\Ietchnikoff, 
Behring,  Roux,  Erlich,  Barker,  and  others  had  condemned  the  use 
of  drugs  altogether.  It  would  be  curious  to  examine  the  statements 
in  the  originals  from  which  he  takes  these  views.  It  is  certainly 
interesting  that  of  the  seven  continental  names  which  he  cjuotes,  at 
least  five  are  associated  in  the  minds  of  the  profession  with  treat- 
ment by  physical  agencies  differing  widely  from  the  purely  mental 
means  of  the  Emmanuel  movement.  We  do  not  count  Dubois 
among  the  authorities,  although,  with  that  lack  of  perspective  and 
real  scientific  knowledge  which  characterizes  the  use  of  authorities 
in  Dr.  Worcester's  Religion  and  Medicine,  his  pupil  has  spoken 
of  Dubois  as  if  Dubois  and  Hayem,  Behring  and  Erlich,  were  all  in 
one  class. 

It  is  difficult  to  criticise  in  any  reasonable  fashion  the  kaleidoscopic 
changes  of  the  Emmanuel  INIovement  and  the  rapid  changes  of  its 
promoters,  at  first  independent  of  the  doctors,  although  with  a 
kind  of  dummy  board  of  directors,  then  with  a  staff  of  attendants 
and  a  combination  medicospiritual  clinic,  then  receiving  patients 
with  the  approval  of  the  doctors,  and  finally  giving  up  the  church 
feature  altogether  and  abrogating  clinics,  and  now  only  receiving 
patients  when  recommended  directly  by  physicians. 

Mr.  Powell,  however,  has  at  least  a  better  atmosphere  in  his  book 
than  prevails  in  Dr.  Worcester's.  It  gives  an  impression  of  honest 
effort,  without  an  eye  on  the  gallery,  and  none  of  that  general  efi'ect 
of  promoting  a  clearing  house  for  nervous  diseases,  which  some 
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neurologists  tlioiioht  was  likely  to  be  the  result  of  the  Boston  move- 
ment. It  is  perhaps  some  such  fear  that  has  caused  the  changes  in 
Emmanuel  Church  itself.  Like  the  rest  of  the  followers  of  the 
Emmanuel  movement,  he  calls  a  good  deal  on  great  names  and 
conjures  with  Professor  William  -James  and  Dr.  Weir  INIitchell. 
Perhaps,  like  Dr.  W'orcester,  he  has  forgotten  that  while  Professor 
James  has  taken  to  spiritualism  and  the  worship  of  all  sorts  of 
strange  gods,  Dr.  Mitchell  has  busily  and  publicly  denied  approving 
of  the  Ennnanuel  movement  or  having  anything  to  do  with  its 
promotion  beyond  those  suggestions  which  Dr.  W^orcester  drew 
from  the  neurologist's  published  works. 

Mr.  Powell  is  not  so  inclined  to  sneer  at  the  doctors  as  Dr.  Wor- 
cester and  his  assistants,  but  he  remains  equally  astonished  with 
his  teacher  at  having  secured  results  which  every  doctor  who  knew 
his  business  and  who  had  especially  studied  this  kind  of  thing  had 
been  securing  for  some  thousands  of  years.  One  observes  with 
pleasure  that  he  mentions  that  he  has  had  failures.  From  most  of 
the  Emmanuel  literature  one  would  suppose  that  the  treatment  had 
this  divine  qualitv,  if  no  other,  that  it  could  never  be  wrong. 

J.  K.  M. 


The  JNIattkr  with  Nervousness.     By  H.   C.  Sawyer,  M.D., 
San  Francisco:  Cunningham,  Curtiss   &  Welch,  1909. 

This  is  an  awkwardly  extravagant  little  book,  fantastic  in  its 
language,  yet  full  of  common  sense,  and  driving  home,  even  with  its 
extravagance,  excellent  lessons  in  the  hygiene  of  nervousness.  In 
the  introduction  the  author  puts  the  case  thus;  "Priests,  psycholo- 
gists, laymen,  are  all  taking  a  hand  at  it  (nerve  cure);  only  the 
doctors  are  a  little  abashed.  .  .  .  Wliy  should  our  lay  brothers 
feel  impelled  to  discuss  nerve  cure?  It  must  be  because  we  want 
something  in  this  field;  we  are  not  always  wise,  earnest,  helpful  here. 
.  .  .  There  is  one  lesson  we  all  need  to  learn  and  to  heed: 
every  movement  away  from  the  authority  and  the  care  of  scientific 
medicine  marks  some  real  limitation  of  medical  science  or  else  some 
limitation  of  the  individual  men  and  women  who  represent  it. 
.  .  .  There  are  three  medicines,  the  medicine  of  the  spirit,  the  med- 
icine of  the  mind,  and  the  medicine  of  the  body.  .  .  .  Our  gospel 
today  .  .  .  says  and  insists  and  repeats  even  to  weariness  two 
pregnant  truths.  Nervousness  is  no  merely  functional  trouble;  there 
are  no  merely  functional  troubles;  .  .  .  whether  it  be  slight  or 
severe,  transient  or  permanent,  [it]  is  always  a  surface  sign  of  deep- 
lying  bodily  deteriorations  that  are  as  real  as  the  fracture  of  a  bone. 
And  nerve  cure  is  no  marvel  of  miracle-making  for  modern  men,  no 
mere  parlor  magic,  [but]  a  struggle  just  as  real,  just  as  earnest,  just 
as  desperate  sometimes  as  bone  cure  is." 
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'I'o  tlu'  iH'ur()l()<;i.st  this  is  almost  a  truism,  l)iit  certainly  it  is  a  lesson 
that  irhmIs  enforc'int;  on  the  general  practitioner.  Dr.  Sawyer  takes 
uj>  the  various  items  of  ori<;inal  faulty  material,  defj'etive  construc- 
tion, wear  and  tear  of  the  nervous  aj)paratus,  and  <^ovs  into  all  the 
details  of  nose,  throat,  tooth,  womb,  eye,  and  ear  distiirhanees  that 
make  for  nervousness,  the  external  poisons,  the  chronic  fatigue. 
I'hey  are  all  listed,  but  without  much  perspective  and  with  scarcely 
^ufHeient  stress  on  the  central  fact  which,  nevertheless,  the  author 
evidently  wishes  to  insist  upon,  namely,  that  any  of  these  causes  are 
active  for  ill  only  when  the  resistance  is  lowered  in  some  way.  In 
places  this  is  said  in  the  book,  but  the  whole  tone  and  style  is  so  forced 
and  one  mitjht  say  turgidly  colloquial  that  the  point  is  sometimes 
missed.  The  best  thing  in  it  is  clearly  and  well  put  tlius:  "The  larg- 
est nerve  cure  is  that  which  tries  to  comprehend  all  the  forces  that 
make  and  mar  the  ner\'es;  the  wisest  is  that  which  discovers  the 
individual  need  that  exists  in  everv  case — and  ministers  to  it." 

J.  K.  M. 


A  Tp:xt-book  of  Physiological  Chemistry  for  Students  of 
Medicine  axd  Physicians.  By  Charles  E.  Simon,  B.A.,  M.D. 
Third  edition.  Philadelphia  and  New  York:  Lea  Bros.  &  Co., 
1908. 

The  Elements  of  the  Science  of  Nutrition.  Bv  Graham 
LusK,  Ph.D.,  M.A.,  F.R.S.  (Edin).  Philadelphia  and  London: 
W.  B.  Saunders  Co.,  1908. 

Chemical  Pathology',  being  a  Discussion  of  General  Pathol- 
ogy FROM  THE  Standpoint  of  the  Chemical  Processes  In- 
volved. By  H.  Gideon  Wells,  Ph.D.,  M.D.  Philadelphia 
and  London:  W.  B.  Saunders  Co.,  1908. 

The  three  books  mentioned  in  the  heading  constitute  together  a 
very  useful  mass  of  information  for  either  advanced  student  or 
practitioner.  We  are  now  in  a  period  when  it  is  generally  recognized 
that  studies  of  the  body  chemistry  constitute  one  of  the  most  impor- 
tant branches  of  investigation  in  medicine,  and  while  the  impor- 
tance of  other  lines  of  work  is  sometimes  slighted  in  the  enthusiasm 
over  work  of  this  class,  it  cannot  be  denied  that  more  advances  are 
proljable  along  this  line  than  along  most  others  in  the  course  of  the 
next  few  years,  and  certainly  more  have  already  occurred  along  this 
line  recently.  The  work  by  Simon  is  more  particularly  valual)le 
in  the  class-room  in  giving  students  a  clear  comj)reliension  of  the 
laboratory  side  of  physiological  chemistry.  It  discusses  general 
(|uestions  in  relation  to  physiological  chemistry  and  subsequently 
gives  a  chemical  discussion  of  the  albumins,  carbohydrates,  and  fats, 
of  the  cleavage  products  of  the  albumins,  of  ferments,  of  the  diges- 
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tive  fluids,  and  the  processes  of  digestion  and  absorption,  of  the  feces, 
urine,  blood,  muscles,  nervous  tissue,  and  so  forth.  It  is  clearly 
written  and  constitutes  a  very  useful  text-book  on  this  subject. 
As  Hofmeister  remarked  when  first  putting  forth  his  Beitriige, 
we  may  speak  of  physiological  chemistry  on  the  one  hand  and  of 
chemical  physiology  on  the  other  hand,  and  he  intended  his  Beitriige 
to  deal  more  particularly  with  the  latter  subject;  the  distinction 
being,  of  course,  that  on  the  one  hand  the  matter  was  considered 
chiefly  from  the  chemical  standpoint,  while  from  the  other  point  of 
view  chemistry  was  to  be  used  as  the  handmaid  of  physiology.  The 
second  and  third  books  under  discussion  belong  to  the  latter  group, 
in  which  the  attitude  is  that  of  dealing  with  physiology  or  pathology, 
using  knowledge  obtained  almost  entirely  through  chemistry  in 
furthering  these  subjects,  but  presenting  it  entirely  from  the  stand- 
point of  the  medical  sciences  rather  than  from  the  standpoint  of  the 
chemist.  Professor  Lusk's  book  is  an  extremely  valuable  one  and 
one  that  cannot  fail  to  be  of  great  use  to  many  men  in  medical 
science  and  to  practically  every  man  in  the  practice  of  medicine,  if 
he  wishes  to  have  a  comprehension  of  that  which  is  in  many  ways 
the  most  important  and  valuable  of  all  things  for  him  to  comprehend, 
namely,  the  manner  in  w'hich  the  nutrition  of  the  body  is  accom- 
plished and  the  methods  of  furthering  or  limiting  this,  together 
with  a  discussion  of  some  of  the  most  important  disturbances  of 
nutrition.  So  far  as  the  practitioner  is  concerned,  it  is  presented 
with  perhaps  a  little  too  much  of  the  attitude  of  the  physiologist,  but 
aside  from  this  criticism  the  book  is  one  that  will  be  of  very  great 
service  to  anyone  who  desires  to  gain  greater  familiarity  wdth  the 
subject;  and  the  fact  that  it  is  presented  from  the  standpoint  of  the 
careful  and  precise  scientific  worker  will  make  it  in  many  ways  all 
the  more  valuable  to  the  clinician,  because  there  has  been  altogether 
too  much  vague  and  indefinite  impression  as  against  precise  investi- 
gation prevalent  in  the  clinical  study  of  matters  of  this  kind,  and  it 
is  only  by  exact  investigations  of  metabolism  that  reliable  working 
conclusions  can  be  reached,  whether  it  be  for  clinical  purposes  or  for 
more  purely  scientific  purposes.  As  an  example  of  the  truth  of 
the  latter  statement  one  may  refer  to  the  common  indefiniteness  in 
dietetic  regulations  and  to  all  the  vague  and  erroneous  speculation 
that  has  gone  on  in  regard  to  the  purin  metabolism  in  its  relation  to 
gout,  which  investigation  has  so  largely  checked  progress  because 
so  many  inaccurate  conceptions  have  been  exploited  and  acted 
upon  as  a  consequence  of  most  unsatisfactory  and  inexact  studies. 
Dr.  Lusk's  book  takes  up  seriatum,  after  an  introductory  chapter,  the 
study  of  the  feces,  starvation,  the  regulation  of  temperature,  the 
influence  of  proteid  food,  the  specific  dynamic  action  of  the  food- 
stuffs, the  influence  of  the  ingestion  of  fat  and  carbohydrate,  the 
influence  of  mechanical  work  on  metabolism,  and  then  discusses — 
points  that  should  be  most  carefully  studied  by  every  clinician — the 
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normal  tlict  and  the  food  nMiuircnicnt  (lurini,^  the  jx-riod  of  j^frowtli, 
and  tlu'ii  ini'tal)()lisin  in  anrniias,  in  dial)i't('s,  in  fever,  in  pmt,  and 
otlier  conditions.  One  point  al>out  the  l)ook  that  will  he  of  nuieh 
value  to  many  persons,  and  that  is  only  too  often  eliminated  in 
American  hooks,  is  a  reasonahly  full  and  very  <;ood  \v()rkin<<;  hihli- 
o(;raphy. 

The  latter  ]>oint  is  shared  l)y  Dr.  Wells'  hook  on  chemical 
patholoi;y.  This  is  on  a  suhject  that  is  so  constantly  shifting  and 
changing  its  position  because  of  the  extremely  active  investigation 
that  is  going  on  in  it  that  any  book  written  on  the  subject  must 
necessarily  be  likely  to  have  a  limited  life,  since  a  very  short  time 
serves  to  alter  the  })()int  of  view  in  regard  to  many  particulars. 
Nevertheless,  there  is  much  in  the  l)0ok  that  remains  permanent 
knowledge,  since  it  is  based  upon  well-established  facts.  It  is  chiefly 
in  the  details  that  the  point  of  view  will  change  frequently  from  time 
to  time.  Nevertheless,  the  fact  that  change  must  occur  rapidly  and 
that  therefore  books  in  regard  to  such  subjects  are  of  transitory  life 
is  true  of  any  questions  that  are  going  through  especially  active 
periods  of  investigation  and  that  are  therefore  questions  of  great 
importance  at  the  time;  hence  books  on  such  subjects  become 
the  more  essential  in  order  to  have  a  comprehension  of  the  move- 
ments that  are  occurring.  This  book  in  many  ways  meets  the 
demand  that  physicians  so  often  make,  the  demand,  that  is,  for  some 
general  discu.ssion  that  will  make  comprehensible  to  the  practitioner 
who  has  no  practical  knowledge  of  chemistry  or  chemical  physiology 
or  pathology  the  great  mass  of  clinical  or  semiclinical  literature 
that  he  sees,  which  relates  to  this  subject;  and  a  discussion  that  will 
at  the  same  time  give  him  a  philosophical  comprehension  of  the 
chemical  side  of  phvsiology  and  pathology.  The  book  takes  up  the 
chemistry  and  physics  of  the  cell  and  of  the  cell  constituents,  then 
considers  enzymes  and  the  manner  of  their  action  and  their  general 
importance  in  relation  to  the  body  processes;  bacteria  are  then  dis- 
cussed from  a  chemical  standpoint,  including  a  consideration  of 
questions  of  immunity,  tiie  chemical  means  of  defence,  inflammation 
and  other  elementary  pathological  processes,  the  disorders  of  circu- 
lation and  diseases  of  the  blood,  oedema,  and  the  chemistry  of  tumors; 
and  then  a  discussion  of  pathological  states,  such  as  uremia,  acid 
intoxication  and  other  intoxications,  and  the  auto-intoxications  of 
gastro-intestinal  origin  are  set  forth;  finally,  the  actual  diseases  of  the 
thyroid,  hypophysis,  and  adrenals,  gout  and  diabetes  are  discussed 
at  some  length. 

As  has  been  indicated,  these  books  together  present  a  view  of  an 
extremely  active  field  of  investigation  in  a  very  satisfactory  and 
comprehensive  way.  1).  L.  E. 
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Progressive  Medicine,  A  Quarterly  Digest  of  Advances, 
Discoveries,  and  Improvements  in  the  Medical  and  Surgi- 
cal Sciences.  Edited  by  Hobart  Emory  Hare,  M.D.,  Professor 
of  Therapeutics  and  Materia  Medica  in  the  Jefferson  Medical 
College.  Assisted  by  H.  R.  M.  Landis,  M.D.,  Demonstrator  of 
Clinical  Medicine  in  the  Jefferson  Medical  College,  Philadelphia. 
Vol.  II,  1909.  Pp.  317.  Philadelphia  and  New  York:  Lea& 
Febiger,  1909. 

Vol.  II  of  Progressive  Medicine  for  1909  opens  with  an  excellent 
discussion  of  hernia  (42  pages)  by  William  B.  Coley.  Special  atten- 
tion is  directed  to  hernia  associated  with  undescended  ormaldescended 
testicle,  the  radical  cure  of  hernia,  accidents  occurringin  hernia  opera- 
tions, pseudo-incarceration  of  hernia,  and  diaphragmatic  hernia. 
Edward  M.Foote  devotes  78  pages  to  the  surgery  of  the  abdomen 
exclusive  of  hernia,  especially  shock,  early  rising  and  thrombosis  and 
embolism  after  abdominal  operations,  postoperative  ileus  and  peri- 
tonitis, enteroptosis,  dilatation  of  the  stomach,  gastric  and  duodenal 
ulcers,  intestinal  anastomosis,  appendicitis,  diverticulitis,  megacolon 
(Hirschsprung's  disease),  angiocholitis,  abscess  and  cirrhosis  of  the 
liver,  cholelithiasis,  pancreatitis,  etc.  John  G.  Clark  discusses 
recent  advances  in  gynecology  (74  pages),  especially  cancer,  fibroid 
tumors,  endometritis,  metritis,  uterine  hemorrhage,  dysmenorrhcea, 
sterility  and  amenorrhoea  of  obesity,  tubal  pregnancy,  gonorrhoea, 
genital  tuberculosis,  etc.  Alfred  Stengel  devotes  70  pages  to 
diseases  of  the  blood  and  hemopoietic  system  and  disorders  of  met- 
abolism, especially  pernicious  anemia,  chlorosis,  splenic  anemia  and 
Banti's  disease,  polycythemia,  Hodgkin's  disease,  exopthalmic  goitre, 
gout,  diabetes,  etc.  Edward  Jackson  devotes  28  pages  to  ophthal- 
mology, especially  the  ophthalmic  reaction  to  tuberculin  and  other 
bacterial  extractives,  keratitis,  inflammations  and  other  diseases  of 
the  uveal  tract,  glaucoma,  diabetic  cataract,  night  blindness  and 
other  disorders  of  the  retina,  etc.  The  volume  is  well  up  to  the 
standard  of  its  predecessors,  and  the  series  as  a  whole  is  a  virtual 
necessity  to  him  who  will  keep  abreast  of  progressive  medicine. 

A.  K. 
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The  Pathogenesis  of  Pernicious  Anemia. — Berger  and  Tsuchiga 
{Deut.  Archiv  f.  klin.  Med.,  1909,  xcvi,  252)  have  investigated  cases  of 
"cryptogenic"  pernicious  anemia — cases  in  which  autopsy  revealed 
no  adequate  cause  of  the  anemia.  Tallqvist  has  sho-UTi  that  Dibothrio- 
cephalus  latus,  which  may  cause  an  anemia  similar  to  pernicious  anemia, 
contains  a  powerfully  hemolytic  lipoid  which  can  be  extracted  from  the 
body  of  the  worm,  and  has  been  able  to  demonstrate  quite  similar  sub- 
stances in  the  mucosa  of  the  human  digestive  tract.  Berger  and 
Tsuchiga  have  pursued  investigations  of  like  nature,  the  results  of  which 
follow:  (1)  In  pernicious  anemia  there  is  present  in  the  gastric  and 
intestinal  mucosae  a  lipoid  substance  soluble  in  ether,  which  is  about 
ten  times  as  powerful  a  hemolysin  as  the  lipoid  obtained  from  the  normal 
mucosa.  (2)  Tested  experimentally  on  animals,  this  lipoid  shows 
weak  but  definite  hemolytic  properties,  when  administered  either  sub- 
cutaneously  or  by  the  stomach.  That  obtained  from  the  normal  mucosa 
exerts  much  less  action  or  none  at  all.  (3)  The  resulting  anemia  has 
the  characteristics  of  pernicious  anemia.  (4)  In  dogs  it  is  possible  to 
obtain  a  lipoid  similar  in  action  to  that  in  pernicious  anemia,  after 
first  producing  a  gastro-intestinal  catarrh.  (5)  The  conclusion  seems 
justified  that  the  origin  of  the  so-called  cryptogenic  form  of  pernicious 
anemia  is  to  be  found  in  the  hemolytic  action  of  this  lipoid  material, 
with  secondary  insufliciency  of  the  bone  marrow.  (6)  The  place  of 
origin  of  this  powerfully  hemolytic  lipoid  is  in  all  probability  the  gastro- 
intestinal mucosa;  the  cause  of  its  production  seems  to  be  a  chroni( 
inflammation  of  the  mucosa. 
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Paroxysmal  Hemoglobinuria. — ^NIeyek  and  K.m.meiucii  (Dciit.  Archiv 
f.  klin.  Med.,  1909,  xcvi,  287)  have  made  a  careful  and  comprehensive 
study  of  four  cases  of  j)arox\'smal  hemofjlobinuria,  confirmino;  the  work 
of  Donath  and  Landsteiner,  Hoover  and  Stone,  and  others,  adding  some 
that  is  new.  They  demonstrated  the  autohemolysin  described  by 
Donath  and  Landsteiner  in  all  four  of  their  cases.  In  some  instances 
this  has  been  missed  by  other  observers,  but  the  authors  find  tiiat  these 
neijative  results  arc  probably  due  to  the  fact  that  often,  anfl  especially 
after  a  paroxysm,  tlie  complement  is  larireiy,  if  not  quite,  exhausted  in  the 
patient's  blood.  Hemolysis  may,  however,  always  be  ol)tained  by 
addino;  fresh  complement.  I^ocal  lowering  of  temperature  leads  to  the 
formation  of  new  complement  in  the  body,  probably  locally,  so  that 
one  attack  does  not  prevent  an  early  recurrence  of  the  attack.  A  few 
days  after  a  jiaroxysm  the  blood  contains  the  normal  amount  of  comple- 
ment. During  the  paroxysm  both  systolic  and  diastolic  blood  pressures 
rise,  even  before  the  chill,  to  decline  with  the  height  of  the  fever.  Be- 
tween attacks  there  is  a  lymj)hocytosis  of  30  per  cent,  to  35  per  cent. 
During  an  attack  the  lymphocytes  are  diminished  to  9  to  10  per  cent., 
the  decrease  being  parallel  to  the  severity  of  the  attack;  at  the  same  time 
the  eosinophiles  diminish  or  disappear  from  the  blood.  The  dissolved 
hemoglobin  is  excreted  partly  as  urobilinogen.  The  hemolytic  ambo- 
ceptor is  bound  to  the  red  blood  cells  dm-ing  cooling;  it  can  be  separated 
from  them  by  repeated  washing  with  warm  normal  saline  solution. 
The  red  blood  cells  of  patients  with  this  disease  are  less  resistant  to 
changes  in  temperature  and  to  dilute  acid  and  dilute  saponin  solutions 
than  those  of  a  normal  individual.  Toward  cold  alone  they  are  not 
more  sensitive.  Against  tlie  patient's  hemolysin,  however,  his  own 
red  blood  cells  are  more  resistant  than  normal  red  corpuscles,  which 
are  usually  agglutinated  by  the  patient's  serum.  The  serum  of  the 
hemoglobinuric  possesses  hemopsonins,  since  it  causes  normal  macro- 
phages to  phagocytic  red  blood  cells. 


The  Value  of  Schurmami's  Color  Reaction  in  Lues. — Galambos 
{Dent.  med.  Work.,  1909,  xxxv,  976)  has  investigated  the  color  reaction 
for  the  diagnosis  of  syphilis,  recently  proposed  by  Schijrmann.  He 
finds  that  the  reaction  has  nothing  to  do  with  the  luetic  or  non-luetic 
nature  of  the  patient's  blood  serum,  and  that  it  is,  therefore,  valueless  as 
a  diagnostic  test. 


Disseminated  Miliary  Tuberculosis  of  the  Skin. — Wilder  Tileston 

(Archiv.  Int.  Med.,  1909,  iv,  21)  calls  attention  to  the  eruption  of 
disseminated  miliary  tuberculosis  of  the  skin  in  infants  and  its  impor- 
tance. Of  32  cases  of  tuberculosis,  osseous,  glandular,  pulmonary, 
intestinal,  peritoneal,  and  meningeal,  7  (21  per  cent.)  showed  the 
eruption.  All  the  children  with  spots  which  came  to  autopsy  were 
found  to  have  miliary  tuberculosis.  The  eruption  consists  of  scattered 
discrete  papules,  which  at  the  beginning  are  the  size  of  pin-heads,  and 
are  soon  capped  by  tiny  vesicles  with  ])urulent  contents.  Later,  the 
vesicle  ruptures  or  dries  up,  and  its  place  is  taken  by  a  crust.  When 
healed,  a  tiny  white  scar  surrounded  by  a  halo  of  brownish  pigment 
remains.     They  appear  in  crops  so  that  all  stages  may  be  present  at 
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the  same  tiino.  The  distrihudoii  is  faiilv  coiisiJinl,  die  majority  hoinp; 
situatn!  on  tlic  Imttocks,  i^ciiitalia,  and  adjacent  portions  ot"  tlic  tliiiflis. 
This  is  |)rol)al)ly  (hie  to  irritation  In  nrinc  and  feces,  with  v'oiise(|Uent 
lowered  resistance  ot"  the  skin.  Histologically,  they  vary  t'roni  necrotic 
areas  to  tnhercles  and  caseation.  The  caii.se  is  the  tnhcrcle  hacilhis. 
It  was  denionstrate(l  in  70  per  cent,  ol"  the  cases.  It  prohahly  reaches 
the  skin  l)y  the  hlood  stream.  'I'his  s|)eciHc  eru|)tion  Tileston  claims  i.s 
of  ^reat  (liai;nostic  inii)ortance,  and  of  even  trreater  pr()fi;nostic  value 
than  the  positive  tuberculin  reaction.  It  indicates  almost  certainly  a 
fatal  outcome. 


The  Condition  of  the  Pancreas  in  Achylia  and  Anacidity  of  the  Stomach. — 
EiiKMAW  and  Lkdkkkk  (Dcnf.  iiicd.  ll'ddi.,  ]'.)()'.),  ww,  S?'.))  jjoint 
out  tile  widcs|)read  helicf,  based  on  Pawlow's  experiments,  that  hydro- 
chloric acid  is  the  sj)ccific  stimulant  of  pancreatic  secretion.  In  a  large 
number  of  cases  of  achylia  and  anacidity  they  have  tested  the  gastric 
contents  and  feces  by  Fuld's  method  and  have  found  an  actual  increase 
of  trvj)sin  the  rule.  Their  observations  were  made  on  98  patients. 
The  following  results  were  obtained:  (1)  In  achylia  and  anacidity  the 
pancreatic  function,  contrary  to  the  general  supposition,  is  not  dimin- 
ished and  is  often  increased.  (2)  It  is,  therefore,  unnecessary  to  give 
hydrochloric  acid  to  stinudate  the  j^ancreas  in  tliese  conditions.  (3) 
The  author's  experiments  indicate  that  HCl  is  not  the  specific  stimulant 
for  i)ancreatic  .secretion.  (4)  Witli  Volhard's  oil  l)reakfast  and  Ewald's 
breakfast,  trypsin  is  usually  demonstrable  in  achylia  and  anacidity. 
(o)  In  hyjjeracidity  it  is  usually  impossible  to  demonstrate  trypsin  in 
the  gastric  juice.  (6)  The  more  bile  the  gastric  contents  hold,  the 
richer  the  trypsin.  (7)  Exceptions  to  (6)  are  not  infrequent.  (8)  The 
absence  or  diminution  of  trypsin  in  hyperacidity  is  probably  not  due 
to  acid  alone,  but  possibly  to  an  absolute  decrease  in  ferment  secretion 
and  to  the  jnloric  action.  (9)  Whether  fats  cause  a  physiological 
passage  of  pancreatic  juice  into  the  stomach  of  man,  as  is  the  case  in  the 
dog,  remains  undetermined. 


The  Influence  of  Radium  on  Uric  Acid  Salts. — Gudzent  (D(mt.  vied. 
Woch.,  1909,  XXXV,  921)  has  shown  in  a  previous  communication  that 
(1)  uric  acid  forms  two  groups  of  primary  salts,  which  can  be  separated 
solely  by  their  different  solubility.  The  first  group  (a-salt)  changes 
at  the  time  of  its  production  into  the  second  grouf)  (/^-salt),  which  is 
more  stable.  The  most  probable  cause  of  this  change  is  an  intra- 
molecular rearrangement.  (2)  The  a-salt,  the  first  to  be  formed,  has  a 
solubility,  which  at  18°  C.  is  33.4  per  cent,  greater  than  the  /^-salt,  while 
at  37°  C.  it  is  33.9  j)er  cent,  more  soluble.  In  the  l)lood,  owing  to  phys- 
ical chemical  laws,  it  so  happens  that  the  solubility  of  each  of  these  salts 
is  le.ss  than  in  water,  the  uric  acid  being  present  in  the  blood  as  the 
mononatrium  urate.  In  gout  the  b-salt  i)lays  a  prominent  role.  The 
author  has  sought  a  method  to  prevent  the  formation  of  the  less  soluble 
/>-salt  from  the  a-salt  and  also  to  change  the  b-sn\t  back  to  the  a-salt. 
He  finds  that  radium  is  capable  of  inhil)iting  the  formation  of  the  />-salt. 
He  also  believes  that  he  has  been  able,  by  this  means,  to  convert  the  h- 
salt  into  the  a-salt,  which  is  twice  as  soluble  as  the  former  in  the  blood. 
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The  Bacteriology  of  the  Blood  in  Convalescence  from  Typhoid  Fever. — 
Coleman  and  Buxton  {Jour.  Med.  Research,  1909,  xxi,  83)  examined 
46  cases  of  typhoid  fever  in  regard  to  the  bacillemia.  They  found  in  the 
majority  of  instances  that  the  bacilh  disappear  from  the  blood  as  the 
temperature  falls;  that  the  defervescence  and  bacillemia  are  contermin- 
ous. They  believe  that  the  atrium  of  infection  is  the  lymphatic  structure 
of  the  intestinal  wall.  Thence  the  bacilli  invade  the  general  lymphatic 
system  and  spleen,  where  they  grow  chiefly  and  where  relatively  few  are 
destroyed.  A  limited  number  may  filter  through  into  the  blood  in  the 
incubation  period  of  the  disease.  When  the  development  of  the  bacilli 
has  reached  a  certain  grade,  they  overflow  in  quantity  into  the  blood, 
where  they  are  destroyed  and  their  endotoxins  set  free.  The  symp- 
toms represent  the  reaction  to  this.  As  the  disease  advances,  the  growth 
of  the  bacilli  in  the  organs  may  be  gradually  controlled  by  the  immunity 
processes,  fewer  bacilli  are  discharged  into  the  blood,  and  the  symptoms 
lessen  in  severity.  At  or  about  the  time  of  defervescence  the  bacilli 
practically  disappear  from  the  blood.  A  few  may  filter  through  but 
the  symptoms  become  less  and  convalescence  proceeds.  The  post- 
t^'phoid  elevations  of  temperature  may  be  due  to  discharges  of  limited 
numbers  into  the  blood,  the  growth  in  organs  not  being  fully  checked. 
The  enlargement  of  the  spleen  and  subsequent  associated  relapse 
suggest  that  the  growth  of  bacilli  there  has  been  brought  under  only 
temporary  control,  and  later,  rapid  multiplication  occurs  bacilli  are  dis- 
charged into  the  blood  and  destroyed,  and  the  symptoms  of  a  relapse 
become  manifest. 


A  Comparison  of  the  Guaiac  and  Eenzidene  Tests  for  Invisible  Hemor- 
rhage in  Diseases  of  the  Digestive  Organs. — White  (Boston  Med.  and 
Surg.  Jour.,  1909,  clx,  733)  states  that  the  clinical  value  of  the  guaiac 
test  for  occult  blood  is  established  beyond  question.  The  method  is 
simple,  has  given  uniformly  negative  results  with  healthy  persons  on  a 
meat-free  diet,  and  has  proved  capable  of  detecting  minute  invisible 
hemorrhages  in  the  gastro-intestinal  tract.  It  is  everywhere  in  use  as  an 
aid  to  the  diagnosis  of  cancer  and  ulcer  from  the  many  diseases  which 
may  closely  resemble  them.  The  clinical  value  of  the  benzidene  test  is 
less  well  known.  White  thinks  it  important  to  recognize  and  use  both 
methods.  A  preliminary  step  is  necessary  in  both  tests  to  exclude 
sources  of  error  from  food  ferments.  Acetic  acid-ether  extraction  is  best 
for  the  guaiac  test,  and  boiling  in  the  benzidene  test.  Metallic  salts, 
potassium  iodide,  and  charcoal  must  not  be  given  when  the  stomach 
contents  are  to  be  submitted  to  the  latter  method.  Meat,  fish,  and 
their  juices  must  be  excluded  from  the  diet  and  no  hemoglobin  deriva- 
tives administered  for  two  to  four  days  previously.  The  stomach  tube 
often  introduces  error  by  injuring  the  mucous  membrane.  Therefore, 
feces  are  more  reliable.  The  Weber  method  is  the  best  guaiac  test  for 
routine  clinical  work,  namely,  the  addition  of  10  drops  of  fresh  tincture 
of  guaiac  and  30  drops  of  well-ozonized  turpentine  to  an  acetic  acid- 
ether  extract  of  10  c.c.  of  feces.  Schroeder's  statement  that  each 
strength  of  blood  solution  has  an  optimum  strength  of  guaiac  tincture 
to  obtain  the  deepest  and  clearest  blue  color  is  correct.  It  is  well, 
therefore,  to  use  1,  2,  and  10  drops  of  the  usual  guaiac  tincture.  Schles- 
inger  and  Hoist's  modification  of  the  benzidin  test  is  from  two  to  five 
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times  as  delicate  as  tlio  guaiac  test.  It  consists  in  adding  2  to  3  dro|)S 
of  tlie  boiled  feces  mixture  (a  pea-sized  jiiece  in  4  c.c.  of  water)  to  a 
mixture  of  10  dro|is  of  fresh  benzidin  solution  (a  knife  ti|)  of  benzidin 
in  2  e.e.  of  tjlacial  acetic  acid)  and  ',i  c.c.  of  conunercial  hydrooren  perox- 
ide. A  clear  <jreen  or  blue  appears  when  positive.  A  neirative  benzidin 
test  has  greater  value  than  a  negative  guaiac  test,  and  if  both  tests  are 
used  as  a  control  much  time  will  be  saved  by  using  the  benzidin  method 
first.  It  takes  only  two  minutes,  and  if  negative,  renders  further  testing 
for  blood  unnecessary. 


A  Serum  Reaction  in  Mental  Diseases. — Much  and  Holzmann  (Miinch. 
med.  Work.,  liKlU,  hi,  1001),  in  a  preliminary  report,  describe  a  char- 
acteristic serum  reaction  discovered  in  the  examination  of  psychiatric 
cases,  which  j)romises  much  as  an  aid  to  diagnosis  and  prognosis.  The 
principle  of  the  reaction  is  simple:  If  human  serum  is  added  to  cobra 
venom,  hemolysis  of  washed  human  corpuscles  is  not  prevented;  but 
if  serum  be  obtained  from  a  patient  suffering  with  dementia  praecox  or 
maniac  depressive  insanity,  it  is  capable  of  inhil)iting  hemolysis.  The 
technique  used  in  performing  the  test  is  the  following:  0.35  c.c.  of  serum 
is  mixed  with  0.25  c.c.  of  a  1  to  5000  solution  of  cobra  venom  (dilution 
made  with  physiological  salt  solution).  To  the  mixture  one  adds  0.5 
c.c.  of  a  10  per  cent,  suspension  of  human  corpuscles  and  then 
places  the  tubes  in  the  incubator  for  two  hours  and  afterward  in  the 
ice  chest  for  twenty-two  hours.  In  examining  the  tubes,  they  are  thor- 
oughly shaken,  and  if  the  contents  are  turbid  (lack  of  complete  hemo- 
lysis), the  result  is  positive.  Controls  must,  of  course,  be  made  with 
normal  serum.  In  a  number  of  cases  examined  in  this  way,  the  reaction, 
which  Much  and  Holzmann  call  the  "psychoreaction,"  has  been  positive 
only  in  dementia  praecox  or  maniac  depressive  insanity  or  in  a  member 
of  a  family  in  which  either  of  these  diseases  or  circular  insanity  (at  times 
with  epilepsy)  has  existed.  Much  and  Holzmann  promise  a  more 
detailed  report  later.  They  have  been  unable  to  obtain  the  reaction  in 
the  cerebrospinal  fluid. 


Sodium  Chloride  in  Nephritic  (Edema. — Blocker  (Deuisch.  Arch.  f. 
klin.  Med.,  1909,  xcvi,  80)  has  made  a  careful  study  of  six  cases  of 
nephritis  with  oedema  with  reference  to  sodium  chloride  intake  and  out- 
put. The  value  of  restricted  sodium  chloride  in  the  treatment  of  neph- 
ritic oedema  is  still,  he  believes,  an  open  question.  His  observations  lead 
him  to  the  following  conclusions:  (1)  Oedema  in  nephritis  is  caused  by 
primary  sodium  chloride  retention  only  in  exceptional  cases.  (2)  A 
salt-free  diet  is  rarely  of  value  in  the  treatment  of  nephritic  oedema. 


The   Influence  of  Various  Carbohydrates  on  Glycosuria. — Werbitzki 

(Ztschr.  f.  exp.  Path.  u.  Ther.,  1909,  vi,  235)  has  made  a  very  careful 
study  of  the  sugar  output  in  diabetes  following  the  eating  of  various 
carbohydrate  foods.  He  believes  as  a  result  of  his  observations  and 
a  study  of  the  literature  that  various  carbohydrate  foods,  even  though 
they  contain  one  and  the  same  carbohydrate,  may  nevertheless  lead  to 
greatly  varying  sugar  output.  Of  the  foods  rich  in  starch,  oats  occupies 
a  conspicuous  position,  since  in  many  cases  of  diabetes  it  leads  to  no 
increase  in  the  sugar  excreted  in  the  urine.  This  leads  to  the  supposi- 
tion that  a  chemical  difference  exists  between  the  carbohydrate  of  oats 
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and  that  of  most  other  foods.  An  oatmeal  diet  exercises  a  favorable 
influence  in  the  majority  of  cases,  not  only  on  the  glycosuria,  but  also 
on  the  general  condition  of  the  patient,  and  for  this  reason  it  should  be 
more  commonly  tried  in  the  treatment  of  diabetes.  It  should  be  used 
to  the  entire  exclusion  of  other  carbohydrates,  at  any  rate  until  a  fair 
trial  has  been  given  it. 


The  Cultivation  of  Spirocheta  Pallida. — Schereschewsky  {Dent.  Med. 
Woch.,  1909,  XXXV,  (S3.^)),  in  a  preliminary  note,  gives  the  result  of  his 
attempts  to  cultivate  S|)irocheta  ])allida.  Preivously  it  has  been  possible 
to  grow  the  organisms  in  a  collodion  sac  ])laced  in  the  peritoneal  cavity  of 
an  ape.  As  a  culture  medium  Schereschewsky  has  used  horse  serum 
which  he  heated  to  60°  C.  until  a  jelly-like  consistency  was  attained. 
The  culture  was  made  by  placing  a  fresh  fragment  of  a  luetic  papilloma 
or  condyloma  in  a  centrifuge  glass  two-thirds  full  of  the  medium  and 
corking  it  after  the  material  had  sunk  to  the  bottom.  In  three  to  five 
davs  the  orsranisms  are  found  in  large  numl^ers  in  the  medium.  Sche- 
reschewsky  believes  he  has  made  a  successful  transfer  of  his  culture.  A 
pure  culture  has  not  been  obtained. 


Alimentary  Lipemia. — Leva  (Berl.  klin  Woch.,  1909,  xlvi,  961)  has 
proposed  a  simplified  technique  for  the  study  of  alimentary  lipemia. 
In  the  method  of  Neisser  and  Braeuning  the  patient  is  given  a  definite 
quantity  of  cream;  15  c.c.  of  blood  are  then  taken,  after  a  given  internal 
of  time,  from  an  arm  vein,  the  serum  is  allowed  to  separate,  and  then  the 
layer  of  "cream"  on  the  serum  is  measured  after  standing  four  days  in 
the  ice  chest.  I^eva  examines  the  serum  directly  with  dark  field  illumi- 
nation, and  estimates  the  degree  of  lipemia  by  means  of  the  apparent 
number  of  fat  droplets  in  the  serum.  As  a  test  meal  he  proposes  45 
grams  of  white  bread,  20  grams  of  butter,  and  a  cup  of  tea  without  milk. 
As  yet,  the  number  of  patients  examined  is  too  small  to  permit  one  to 
draw  any  definite  conclusions.  He  has  tested  olive  oil  and  cream  nutrient 
enemas  in  that  way  and  finds  that  very  little  of  the  fat  is  absorbed. 
Leva  confirms  the  work  of  other  observers  to  the  effect  that  hemoconia 
are  in  reality  fatty  particles. 


Meat  as  a  Source  of  Infection  in  Tuberculosis. — Littlejohn  {Practi- 
tioner, 1909,  Ixxxii,  843)  states  that  the  risk  of  contracting  tuberculosis 
by  eating  the  meat  of  tuberculous  animals  is  not  so  great  as  generally 
believed.  Imperfect  inspection  makes  the  risk  greater  than  it  should 
be,  a  risk  which  concerns  especially  those  who  buy  cheap  meat  and  eat 
such  commonly  infected  organs  as  the  lungs,  udder,  and  mesenteries. 
The  relative  infrequency  of  tuberculosis  in  all  but  cattle  and  pigs 
makes  them  the  only  food  animals  at  all  dangerous  to  man.  The  flesh 
of  tuberculous  animals  is  not  necessarily  infectious,  and  when  so,  in 
many  instances,  it  is  due  to  secondary  contamination  by  means  of  the 
knife,  butcher's  cloth,  and  dressing.  Cooking  is  sufficient  ordinarily  to 
destroy  tubercle  bacilli  on  the  outside  of  a  roll  or  joint,  but  not  in  the 
centre.  Digestion,  salting,  or  smoking  have  little  or  no  disinfecting 
effect.  However,  the  rarity  of  tuberculous  foci  in  the  flesh,  even  in 
advanced  cases,  makes  ordinary  cooking  efficient  if  the  thick  rolls  and 
joints  are  avoided  and  the  meat  is  well  done. 
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The  Operative  Treatment  of  Ascites  Due  to  Cirrhosis  of  the  Liver. — 

SoYEsi.MA  (Dnif.  Ztsclir.  f.  Cliir.,  19(H),  xcviii,  3!)())  reports  tlirce  cases 
ill  wliifli  Iloutte's  operation  for  drainiiifi;  the  ])erit()neal  fluid  into  the 
lonj;  .saphenous  vein,  was  performed.  In  the  first  case  this  operation 
had  been  ])rece{led  by  several  others:  Auo;ust  31,  190b,  the  omentum 
was  sutured  to  the  subcutaneous  tissue  of  the  abdominal  wall;  October  9, 
1906,  the  left  kidney  was  decapsulated,  and  six  weeks  later  the  right  kid- 
ney; December  17,  a  silver  cannula  was  introduced  into  the  peritoneal 
cavity  in  the  ileocecal  region  for  permanent  drainage.  These  ojiera- 
tions  were  without  important  results.  December  10,  1907,  an  incision 
was  made  in  the  upper  inner  surface  of  the  left  thigh  over  the  course  of 
the  long  sa))henous  vein,  from  a  point  2  cm.  above  Poupart's  ligament, 
obliquely  downward  and  inward,  about  17  cm.  long.  From  its  entrance 
into  the  femoral  vein,  the  long  saj)henous  was  freed  about  8  cm.  down- 
ward, and  divided  somewhat  obliquely.  The  diameter  of  its  lumen 
was  about  3  mm.  The  peripheral  stump  was  ligated  and  the  central 
stump  turned  upward  and  outward  over  Poupart's  ligament.  Just 
above  the  ligament  an  incision  was  made  about  1  cm.  long  in  the  peri- 
toneum, and  the  open  end  of  the  central  stump  of  the  saphenous  vein 
was  anastomosed  into  this  opening  and  fixed  by  five  catgut  sutures, 
Xo.  0,  so  that  not  a  drop  of  the  ascitic  fluid  esca{)ed.  Gauze  drainage 
was  used  and  a  collodion  dressing  applied.  The  drainage  was 
removed  on  the  second  day.  Healing  by  first  intention  followed. 
The  quantity  of  urine  increased  somewhat  after  the  ()])eration,  but  the 
abdomen  again  gradually  distended.  On  December  19,  1907,  a  similar 
operation  was  done  on  the  right  side.  On  July  7,  1908,  it  was  noted 
that  the  daily  quantity  of  urine  was,  on  an  average,  1460  c.c.  No 
more  punctures  were  necessary  since  the  last  operation,  and  the  general 
condition  was  much  improved.  The  abdomen  was  still  moclerately 
distended,  but  was  not  tense.  The  {)ulse  was  strong  and  regular,  72 
per  minute.  On  Decemlx-r  11,  1908,  the  patient  felt  well  and  the  abdo- 
men was  l)ecoming  smaller.  In  the  second  case  the  operation  was 
not  successful,  and  the  patient  died.  Autopsy  showed  both  sapluMious 
veins  completely  obliterated.  In  the  third  case  at  autopsy  the  comnnmi- 
cations  between  the  .saphenous  vein  and  peritoneal  cavity  were  about 
large  enough  to  admit  a  j)in.  On  the  right  side  it  could  not  be  probed, 
but  on  the  left  side  it  could  be  probed  about  12  cm.  The  Talma- 
Drummond    operation,    the    production    of    adhesions    between    the 
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omentum  and  anterior  abdominal  wall,  with  its  modifications,  is  in- 
dicated only  in  the  early  stages  of  the  disease.  The  Routte  operation, 
the  anastomosis  between  the  peritoneal  cavity  and  sajjhcnous  vein,  is 
worthy  of  trial  in  very  bad  cases. 

The  Surgical  Treatment  of  Gastric  Ulcer. — Clairmont  (Miif.  a.  d. 
Grenzgeh.  d.  Med.  u.  Chir.  1909,  xx,  330)  says  that  of  259  cases  of 
gastric  ulcer  operated  on  in  one  of  von  Eiselsberg's  clinics  during  the 
past  ten  years,  the  mortality  has  been  diminished  from  24.5  per  cent, 
to  6.6  per  cent.  By  the  employment  of  posterior,  retrocolic  gastro- 
enterostomy it  was  diminished  from  16.6  per  cent,  to  3.5  per  cent.  The 
late  results  after  gastro-enterostomy  are  not  as  favorable  as  in  Kronlein's 
statistics,  Kronlein  reported  a  complete  cm-e  in  61  per  cent.,  and  a 
considerable  improvement  in  24  per  cent.  In  Clairmont's  cases 
complete  healing  occurred  in  52  per  cent,  and  improvement  in  15  per 
cent.  The  influence  of  gastro-enterostomy  on  gastric  ulcers  will  depend 
upon  the  position  of  the  ulcer  in  the  stomach.  The  nearer  the  ulcer 
to  the  small  intestine  the  more  favorable  will  be  the  prognosis.  Ulcers 
at  the  pylorus  or  in  its  neighborhood  were  influenced  favorably  by  gastro- 
enterostomy in  62  per  cent,  of  the  cases,  those  removed  from  the  pylorus 
in  47  per  cent.,  and  those  in  the  duodenum  in  73  per  cent.  The  failures 
occurred  particularly  in  those  cases  in  which  the  ulcers  were  distant  from 
the  pylorus,  those  in  which  there  developed  peptic  ulcers  at  the  anas- 
tomosis, and  in  those  in  which  the  anastomotic  opening  became  second- 
arily contracted  or  closed.  Since  in  only  3  per  cent,  of  his  cases  there 
were  lacking  such  changes  in  the  stomach  wall  that  the  site  of  the  ulcer 
could  not  be  recognized  from  the  outsitle,  the  situation  of  the  ulcer  in 
the  stomach  can  be  determined  by  the  surgeon  in  almost  all  cases, 
which  fact  is  of  value  in  determining  the  choice  of  operation.  Often 
the  location  and  time  of  the  occurrence  of  the  pain  will  permit  a  proper 
topical  diagnosis  of  the  ulcer.  Those  ulcers  having  associated  with 
them  an  inflammatory  tumor  formation,  as  well  as  the  penetrating 
ulcers,  give  an  especially  favorable  prognosis  from  the  standpoint  of 
operation,  provided  they  are  not  too  far  removed  from  the  pylorus. 

The  Results  of  Spinal  Anesthesia,  Especially  in  Laparotomies. — Zahead- 
NiCKY  (Archiv  f.  klin.  Chir.,  1909,  Ixxxix,  371)  reports  1650  cases  in 
which  spinal  anesthesia  was  employed,  since  1900.  He  followed 
closely  the  indications  given  by  Bier  and  Donitz  and  strongly  approves 
of  them.  In  four  cases  he  failed  to  enter  the  spinal  canal.  This  hap- 
pened particularly  in  old  people  in  whom  the  cartilage  is  usually  ossified, 
in  those  in  whom  the  lumbar  spine  is  flat,  or  when  there  was  an  abnormal 
curve  of  the  spine.  In  two  cases  the  injection  needle  was  broken  off  in 
the  removal  of  the  needle,  and  an  incision  was  necessary  to  find  and 
remove  the  broken  off  part.  In  the  beginning  a-eucaine  was  em- 
ployed (81  cases).  /?-eucaine  was  used  in  only  7  cases.  Better  results 
were  obtained  from  the  use  of  tropacocaine,  which  was  employed 
in  367  cases.  Suprarenal  extract  combined  with  each  of  these  sub- 
stances improved  and  deepened  the  anesthesia.  Still  better  results 
were  obtained  from  the  use  of  stovain  and  novocain.  The  latter  was 
finally  selected  as  the  best  anesthetic  and  was  employed  in  859  cases. 
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Suprarenal  extract  was  comhiiicd  in  (i07  ul"  tlicso,  but  in  the  last  192 
cases  the  novocain  was  used  alone.  Gradually  the  suprarenal  extract 
was  found  to  be  undesirable.  The  novocain  was  given  in  doses  of  0.17 
grain,  which  gave  complete  anesthesia  in  91.1  per  cent,  of  the  cases,  and 
this  lasteil  one  and  one-half,  two,  or  three  hours,  and  was  deep.  Incom- 
plete anesthesia  was  oi)served  in  2.3  per  cent,  of  the  cases,  and  general 
narcosis  was  added  in  3.9  per  cent.  Collapse  occurred  in  0.03  per  cent., 
vomiting  during  the  operation  in  10  per  cent,  (very  frequently  in  lapa- 
rotomies and  herniiv).  The  pulse  was  slowed  or  increased  in  only  1.7 
per  cent,  of  the  cases,  while  in  52.5  per  cent,  paresis  of  the  sphincter  ani 
and  lower  extremities  occurred,  but  these  were  only  transitory  and  with- 
out consequence.  The  temperature  only  rarely  (2.2  per  cent.)  rose  to 
38°.  Headache  also  was  not  frequent  and  was  of  slight  intensity  (13  per 
cent.)  Vomiting  after  operation  occurred  in  9.8  per  cent.,  mostly  in 
laparotomies  and  hcrniiie.  Sleeplessness  was  observed  in  33.5  per  cent, 
of  the  cases,  while  retention  of  urine  and  h\-]3eralgesia  of  the  wound  was 
observed  in  only  a  few  cases.  The  Trendelenburg  position  aided  much 
in  ol^taining  anesthesia  in  all  affections  of  the  abdominal  organs.  In 
226  laparotomies  complete  anesthesia  v/aj  obtained  in  212,  incomplete 
in  14,  while  in  8  cases  general  anesthesia  was  necessary.  The  anesthesia 
generally  reached  up  to  the  costal  arch  and  mammary  glands,  many 
times  to  the  clavicle.  Only  in  a  few  cases  did  it  fail  to  reach  the  costal 
arch,  and  the  lowest  level  to  which  it  extended  was  the  umbilicus. 
Spinal  anesthesia  has  the  advantage  over  general  anesthesia  that  it  pro- 
duces no  bad  effects  on  the  heart  and  lungs,  and,  according  to  Zahrad- 
nicky's  experience,  no  bad  effects  on  the  kidneys,  which  occurred  with 
the  use  of  stovain. 


Late  Development  of  Deformity  in  Consequence  of  Fracture. — Zesas 
(Archiv  gen.  d.  chir.,  1909,  iii,  471)  reports  the  case  of  a  man,  aged  thirty- 
two  years,  who  in  November,  1906,  fractured  the  upper  fourth  of  the 
right  leg.  The  limb  was  in  very  good  position.  Three  days  after  the 
accident  a  plaster  cast  was  applied  and  was  left  on  fifty-two  days.  On 
its  removal  the  fracture  had  consolidated,  and  the  leg  was  straight, 
without  the  least  deformity.  Crutches  were  then  used  and  there  was 
no  pain.  At  the  end  of  the  fourth  month  the  patient  began  to  work. 
About  twelve  months  after  the  accident  the  patient  began  to  have 
acute  pain  at  the  seat  of  fracture,  principally  at  night.  A  little  later  he 
observed  a  slight  deformity  of  the  leg,  but  he  continued  to  work.  Zesas 
saw  him  for  the  first  time  in  November,  1908,  two  years  after  the  acci- 
dent. Four  months  before  this  time  the  pain  had  disappeared,  but  the 
patient  continued  to  limp,  although  the  deformity  had  made  no  progress. 
At  the  juncture  of  the  upper  and  middle  thirds  of  the  leg  was  a  well 
marked  curve,  concave  internally,  giving  the  limb  the  aspect  of  a  genu 
varum.  There  was  a  voluminous  solid  callus  at  the  seat  of  fracture. 
In  walking  the  foot  rested  chiefly  on  its  external  surface.  In  connection 
with  the  reports  of  similar  cases,  two  pathogenic  theories  are  offered — 
deficient  ossification  of  the  callus  and  repeated  fractures  of  the  callus. 
The  callus  remains  cartilaginous  in  some  cases  longer  than  usual,  and 
it  is  possible  that  in  the  cases  which  develop  these  deformities,  it  had  not 
ossified   when   walking   was   begun.     Such   callus   may   harden   later, 
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milking  the  deformity  permanent.  Sometimes  the  callus  is  strong 
enough  to  permit  walking,  and  then  yields  to  violence  not  sufficient 
to  break  a  normal  bone.  In  Zesas'  case,  when  the  patient  began  to  walk 
the  callus  Mas  solid,  and  there  was  no  movement  or  pain  at  the  seat  of 
fracture.  The  patient  said  that  he  had  sustained  no  violence  or  trau- 
matism since  the  accident.  The  jjain  which  ])receded  and  accompanied 
the  development  of  the  deformity  can  only  be  explained  by  an  inflam- 
matory process  in  the  callus.  Probably  in  certain  cases  an  inflammation 
of  the  callus  can  produce  a  rarifaction  and  softening  of  the  bony  tissue. 
While  it  would  be  difficult  to  determine  the  exact  cause  of  the  osteitis, 
it  is  not  impossible  that  it  was  due  to  slight  breaches  in  the  newformed 
osseous  tissue. 

Concerning  Uranoplasty. — Ranzi  {ArrJiiv  f.  klin.  Chir.,  1909,  Ixxxix, 
009)  rej)()rts  the  results  of  a  statistical  study  of  61  operations  for  cleft 
palate,  performed  in  v.  P^iselsberg's  clinic,  between  1904  and  1908. 
Of  22  cases  operated  on  by  the  Lane  method,  5  resulted  in  a  complete 
closure  of  the  cleft,  in  7  a  small  defect  was  left,  in  4  a  partial  closure 
resulted,  and  in  6  the  operation  was  a  failure.  Two  patients  died  as  the 
result  of  the  operation  and  three  died  later.  In  spite  of  the  good  results 
reported  by  Lane  in  200  cases,  this  operation  has  not  many  supporters 
among  German  surgeons.  Of  32  cases  operated  on  by  the  Langenback 
(Billroth)  method,  with  its  modifications,  in  13  there  was  a  complete 
closure  of  the  cleft,  in  7  a  small  defect  was  left,  in  6  a  partial  closure  was 
obtained,  and  in  6  the  operation  was  a  failure.  There  was  no  death 
from  the  operation  in  this  series,  but  one  patient  died  later.  A  com- 
parison of  the  results  shows  that  both  operations  were  followed  by  about 
the  same  proportion  of  failures  and  partial  closures.  From  the  Lngaen- 
beck  operation,  however,  there  were  27.7  per  cent,  of  complete  closures, 
while  from  the  Lane  operation  there  were  only  22  per  cent.  In  31  per 
cent,  there  were  left  small  defects.  The  dangers  of  operation  soon  after 
birth,  when  Lane  advises  operation,  are  very  serious.  Of  operations 
done  in  the  first  days  after  birth,  the  mortality  was  66  per  cent.,  in  the 
first  year  37  per  cent.,  and  in  the  second  year  12.5  per  cent.  When  the 
cases  of  complete  healing  of  the  cleft  and  those  with  small  defects  are 
collected  together,  it  is  found  that  there  were  none  from  the  operations 
done  in  the  first  days  of  life,  37.5  per  cent,  in  the  first  year  of  life,  37.5 
per  cent,  in  the  second  year,  68  per  cent,  from  the  second  to  the  sixth 
year,  77  per  cent,  from  the  sixth  to  the  fourteenth  year,  and  75  per  cent, 
above  the  eleventh  year.  These  figures  speak  strongly  against  the 
early  operation.  On  account  of  the  lessened  tension  on  the  flaps  in  the 
Lane  operation,  it  is  especially  adapted  for  cases  with  wide  clefts.  On 
the  other  hand  in  the  Langenbeck-Billroth  operation,  the  nourishment 
of  the  flaps  is  better,  so  that  it  should  be  preferred  for  operations  on 
narrow  clefts.  The  Bunge  method  of  introducing  the  sutures  is  to  be 
preferred,  because  it  gives  the  best  anatomical  results.  Uranoplasty 
is  best  done  soon  after  the  second  vear. 


A  New  Method  of  Operating  for  Habitual  Dislocation  of  the  Shoulder 
by  Muscle  Transplantation. — Clairmont  and  Ehrlicher  (Archiv  f. 
klin.  Chir.,  1909,  Ixxxix,  798)  accept  the  causes    and    the  groups  of 
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cases  fjivcii  \)\  Pcrtlics,  wliicli  the  lattiT  l)ast'(l  upon  tlic  |>iTvi()Uslv 
puhlislicd  autopsy  and  operative  findinijs  in  habitual  disloeation  of  the 
shoulder.  Perthes  (HvicU'd  the  eases  into  three  i^roups:  (1)  Consistinj^ 
of  the  eases  in  which  there  is  a  tearini;  away  of  the  muscles  from  the 
greater  tuherosity;  (2)  cases  in  which  there  is  a  tearinij  or  breaking 
away  of  the  capsule  from  the  margin  of  the  glenoid  cavity;  and  (3)  cases 
in  which  the  capsuli'  is  relaxed.  After  critically  examining  the  various 
methods  of  operation,  he  can  see  that  the  only  cause  of  success  of  the 
operations  is  in  the  contraction  of  the  capsule,  which  was  done  in  all  of 
them.  Still  we  should  seek  simj)ler  methods.  The  incision  for  expos- 
ing the  capsule,  especially  when  the  deltoid  is  tem{)orarily  detached, 
makes  relatively  too  severe  an  op(>ration.  The  writers  have  obtained 
good  results  in  two  cases  by  transplanting  a  muscle  flap  taken  from  the 
posterior  j)ortion  of  the  deltoid  and  attaching  it  to  the  head  or  surgical 
neck  of  the  humerus,  in  order  that  it  may  ])revent  the  head  from  passing 
forward  into  the  dislocated  position,  from  the  contraction  of  the  muscles 
on  the  inner  side.  In  view  of  the  numerous  pathological  causes,  based 
upon  anatomical  grounds,  for  the  occurrence  of  these  dislocations,  there 
is  need  of  a  uniform  method  of  operation,  apj)licable  to  the  greatest 
number  of  eases,  and  less  severe  than  those  now  in  use.  Since  the 
habitual  dislocation  is  actually  due  to  a  lack  of  coordination  of  the  nor- 
mal muscular  contractions,  one  is  justified  in  ignoring  the  changes  in  the 
articulating  surfaces  and  the  capsule,  and  in  preventing  the  tendency  to 
luxation  by  the  effect  of  an  antagonistic  muscle.  This  can  be  accom- 
plished by  the  formation  of  a  flap  from  the  posterior  portion  of  the 
deltoid  muscle,  with  its  base  at  the  spine  of  the  scapula.  The  free  end 
is  passed  through  an  opening  made  for  it  around  the  posterior  part  of 
the  neck  of  the  humerus  to  the  anterior  medial  part  of  the  deltoid, 
where  it  becomes  united,  with  preservation  of  its  contractility.  This 
method  can  be  employed  in  the  greatest  number  of  cases.  It  avoids 
opening  the  joint.  The  free  return  of  movements  is  rapid,  without  the 
necessity  of  after  treatment. 


An  Anatomical  and  Mechanical  Study  of  the  Shoulder -joint. — Gold- 
TliWAlT  (Aiufr.  Jour.  Ort/iop.  tiurcj.,  1!)09,  vi,  579)  made  an  anatomical 
and  mechanical  study  of  the  shoulder  upon  the  cadaver,  and  combined 
this  with  a  study  of  c-linical  cases.  Most  of  the  cases  could  be  arranged 
in  three  groups.  The  first  and  largest  group  was  characterized  by  pain 
and  limitation  of  movement  in  the  shoulder,  chiefly  of  rotation.  These 
cases  have  been  most  often  designated  as  rheumatism,  periarthritis,  or 
neuritis.  The  second  group  consisted  of  those  cases  with  instability 
of  the  joint  and  recurring  dislocations.  In  the  third  group  are  those 
cases  with  pain  in  the  arm,  fre(juently  referred  to  definite  points,  some- 
times to  the  distribution  of  a  single  nerve,  most  often  the  ulnar.  The 
anatomical  features  seem  to  be  the  same  in  all,  as  well  as  many  of  the 
principles  of  treatment.  Goldthwait  calls  attention  to  the  variations  in 
form,  length,  and  position  of  the  coracoid  and  acromion  processes,  and 
.says  that  normally  the  tij)  of  the  coracoid  rests  against  or  is  opj)osite  the 
lesser  tuberosity.  The  amount  of  contact  between  these  bones  depends 
upon  the  shape  of  the  bones  and  the  jjosition  of  the  shoulder  with 
reference  to  the  rest  of  the  body.     In  the  position  of  drooped  shoulder 
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the  point  of  contact  of  the  coracoid  with  the  humerus  is  made  necessarily 
lower  and  must  be  more  constant.  There  is  from  50  to  60  degrees  more 
rotation  of  the  humerus  in  this  than  in  the  erect  position  of  the  shoulder. 
In  a  similar  manner,  an  acromion  process,  longer  than  normal,  is  brought 
in  contact  with  the  greater  tuberosity,  an  abduction  of  the  arm,  earlier 
and  more  forcil)ly  than  usual  occurs,  and  then  the  head  of  the  humerus 
tends  to  be  forced  out  of  the  glenoid  cavity.  To  prevent  undue  irrita- 
tion from  the  impingement  of  the  bones  against  each  other,  bursse  exist, 
the  subdeltoid  or  subacromial,  on  the  one  hand,  and  the  subcoracoid  or 
coracobrachaialis  on  the  other.  The  painful  shoulders  result  usually 
from  inflammation  of  one  or  other  of  these  bursas,  which  is  aggravated 
or  may  be  caused  by  the  position  of  round  or  drooped  shoulder,  since  in 
this  position  the  bony  surfaces  are  brought  more  forcibly  together. 
After  the  acute  symptoms  have  subsided  the  development  of  adhesions 
gives  rise  to  limitation  of  motion  in  the  shoulder.  Goldthwait  accounts 
for  the  third  group  of  cases,  the  brachial  neuralgias,  by  the  position  of 
the  head  of  the  humerus  in  drooped  shoulders.  In  this  position  the 
ulnar  nerve  lies  directly  under  the  head  of  the  bone,  this  being  the  most 
posterior  of  the  branches  of  the  plexus,  and  it  is  pressed  upon  as  it 
crosses  the  second  rib.  If  the  subcutaneous  fat  tissue  is  present  in 
considerable  amount,  the  pressure  exerted  is  more  apt  to  be  upon  all 
the  axillary  structures,  the  pressure  upon  the  individual  nerve  being  less 
easily  possible,  and  the  more  general  pain  is  the  result.  The  treatment 
of  ail  the  different  conditions,  although  widely  different  clinically,  is 
practically  the  same  except  for  minor  details.  The  first  requisite  con- 
sists in  changing  the  forward  position  of  round  or  drooping  shoulder, 
so  that  it  is  held  erect.  There  is  then  no  undue  pressure  on  any  of  the 
structures ;  the  stability  of  the  shoulder-joint  is  increased,  so  that  displace- 
ments are  difficult  of  occurrence;  the  bursae  are  no  longer  unduly 
irritated;  and  the  axillary  structures  cannot  be  compressed.  If  adhe- 
sions exist  between  the  bursal  surfaces,  they  can  be  overcome  by  proper 
manipulations  under  an  anesthetic. 
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The  Treatment  of  Gastric  Ulcer  by  Immediate  Feeding. — Speiggs 
(Brit.  Med.  Jour.,  1909,  i,  825)  summarizes  the  principles  of  the  Lenhartz 
treatment  of  gastric  ulcer  as  follows:  (1)  Complete  rest  in  bed  for  four 
weeks;  (2)  feeding  the  patient  from  the  beginning  of  the  attack  with 
small  quantities  of  beaten-up  eggs  and  milk,  the  quantities  being 
increased  daily;  (3)  the  application  of  an  ice  bag  to  the  epigastrium; 
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(4)  adding  to  the  dietary  boiled  rice,  minced  meat,  and  other  semisoHd 
and  solid  foods  after  the  first  week;  (5)  the  administration  of  bismuth 
and  iron  in  suitable  form.  Of  these,  the  com|)lete  rest  in  bed,  the  bis- 
muth and  iron,  and  the  ice  bai;  are  commoidy  advised  by  physicians; 
but  the  plan  of  allowiiii^  food  to  be  j)Ut  into  the  ulcerated  stomach  at  the 
beginning  of  the  attack  is  contrary  to  the  usual  practice.  The  detailed 
routine  of  the  Lenhartz  treatment  was  given  in  an  article  in  this  journal 
(190S,  c.xxxvi,  18).  Spriggs  discusses  the  theory  of  the  action  of  the  Len- 
hartz treatment  and  calls  attention  to  some  of  the  disadvantages  of  the 
old  method  of  rectal  feeding.  He  mentions,  as  chief  among  these  disad- 
vantages, the  considerable  period  of  starvation  orscmistarvation  and  the 
less  successful  the  treatment  is,  the  longer  is  the  period  of  starvation. 
Rectal  feeding  is  tedious,  unpleasant,  and  difficult  of  application  outside 
of  hospitals.  Spriggs  gives  a  brief  review  of  the  published  cases  treated 
by  the  Lenhartz  method.  Wagner,  in  1904,  reported  60  cases,  35  of  which 
had  no  pain  from  the  beginning  of  the  treatment.  In  only  six  of  this 
series  did  the  pain  persist  beyond  the  first  week  of  treatment.  Haberman, 
in  1906,  reported  135  cases  treated  by  Lenhartz,  with  only  three  deaths. 
Hemorrhage  occurred  in  only  8  per  cent.,  as  compared  with  20  per  cent, 
in  100  cases  treated  by  the  older  method.  Wirsung  reported  42  cases 
with  very  favorable  results.  He  found  that  27  of  these  cases  showed  a 
less  amount  of  hydrochloric  acid  after  test  meals  as  a  result  of  the  treat- 
ment. Lenhartz,  in  1906,  reported  140  cases,  all  with  recent  hema- 
temesis  or  melena,  with  a  mortality  of  2.14  per  cent.  Lambert,  in  1908, 
reported  five  severe  cases,  all  of  which  did  well  on  the  treatment.  Berger 
thinks  that  the  treatment  may  be  of  diagnostic  value,  for,  if  patients  do 
not  do  well,  the  disease  is  probably  not  ulcer.  He  cites  6  cases  in  which 
the  failure  of  the  diet  led  to  the  diagnosis  of  a  gastric  cancer,  confirmed  in 
four  of  them  by  operation  and  in  two  of  them  by  autopsy.  In  another 
case,  hemorrhage  was  due  to  cirrhosis  of  the  liver.  He  says,  further,  that 
in  cases  of  epigastric  pain  without  bleeding,  which  do  not  yield  to  the 
Lenhartz  treatment,  nervous  disease  may  be  suspected.  Schniitgen,  in 
1907,  reported  that  Lenhartz  had  then  treated  201  cases,  with  a  mortality 
of  3  per  cent.,  compared  with  195  cases  treated  by  Leube  with  a  mortality 
of  4  per  cent.  Leube  has  collected  a  total  of  556  cases  treated  by  nutrient 
enemas,  with  a  mortality  of  2.2  per  cent.  Many  of  these  cases,  however, 
were  not  severe  enough  to  be  hospital  cases.  Ewald  uses  nutrient  ene- 
mas for  three  days  after  hemorrhage,  then  substantially  follows  the 
Lenhartz  method.  In  1906  he  reported  34  cases,  with  14  deaths,  occurring 
either  during  the  treatment  or  after  operation.  He  condemns  the  Len- 
hartz treatment  as  unsatisfactory,  but,  as  Spriggs  remarks,  the  Lenhartz 
results  are  better  than  P^wald's.  Spriggs'  paper  is  based  upon  33  cases 
treated  by  the  Lenhartz  method  and  34  cases  treated  by  the  ordinary 
methods.  He  arrives  at  the  following  conclusions:  (1)  The  Lenhartz 
treatment  is  not  more  dangerous  than  treatment  by  nutrient  and  saline 
enemas  followed  by  a  graduated  milk  diet.  In  these  particular  cases  the 
recurrence  of  hemorrhage  was  less  frequent,  and  there  were  no  deaths. 
(2)  The  pain  suffered  by  the  patient  in  the  course  of  the  treatment  is 
less  on  the  Lenhartz  diet.  (3)  The  diet  gives  far  more  nourishment  than 
can  be  introduced  into  the  body  by  nutrient  enemas,  and  is,  therefore, 
more  desirable  in  patients,  who  have  frequently  been  for  a  long  time  in 
a  state  of  semistarvation,  or  have  suffered  a  loss  of  blood,  or  both.    In 
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addition,  the  Louhartz  trratincnt  enables  the  |)atient  to  take  ordinary  diet 
witliout  j)ain  in  a  nuich  shorter  time  than  the  treatment  by  nutrient 
enemas.  (4)  In  patients  treated  by  this  method  reetal  injections  may 
be  entirely  avoided.  This  is  an  advantaoje  in  a  hospital  and  a  still  frreater 
advantage  in  treating  patients  at  their  homes,  where  reetal  injections  are 
not  only  regarded  as  extremely  unplea.sant,  but  are  seldom  efficiently 
administered. 


Bismuth  Poisoning  and  a  Non-toxic  Substitute  for  Bismuth  in 
Roentgen-ray  Work. — Lkwin  (Milnrh  med.  iVor/i.,  1!)()9,  xiii,  643) 
maintains  tiiut  the  sym]>toms  of  bismuth  intoxication  are  due  to  the 
bismuth  itself,  and  not  to  the  production  of  nitrites.  Consequently,  he 
believes  that  it  is  useless  to  substitute  other  forms  of  bismuth  for  the 
subnitrate  in  Jiontgen-ray  work.  In  this  opinion  he  disagrees  entirely 
with  the  majority  of  other  observers  upon  the  same  subject.  Lewin  has 
experimented  in  order  to  discover  a  substitute  for  bismuth  and  recom- 
mends for  this  j)urpose  the  magnetic  oxide  of  iron.  This  is  insoluble  in 
the  stomach  and  intestines,  ami  admirably  arrests  the  rays.  He  states 
that  Rontgen  jiictures  taken  with  the  magnetic  oxide  of  iron  are  far 
superior  to  those  he  has  ever  obtained  with  bismuth. 


Vaccines  in  Typhoid. — Walters  and  Eaton  (Boston  Med.  and  Surg. 
Jour.,  1909,  xvi,  509)  report  a  further  series  of  cases  treated  by  the 
hypodermic  administrations  of  vaccines  made  from  dead  bacilli.  They 
give  in  detail  the  histories  of  a  family  consisting  of  a  mother  and  three 
children,  all  attacked  by  the  disease  at  the  same  time.  Two  of  the  chil- 
dren, who  received  vaccines  im])roved  rajiidly.  A  rapid  fall  in  tempera- 
ture was  noted  soon  after  the  treatment  was  begun.  The  youngest  child 
had  been  the  least  sick,  and  was  not  inoculated.  The  child  became 
steadily  worse,  and  on  the  fourteenth  day  of  the  disease  the  temperature 
was  104.8°.  The  vaccine  was  then  administered  and  the  temperature 
fell  immediately  with  a  marked  improvement  in  the  other  clinical 
symptoms.  They  note  that  of  77  cases  of  typhoid  fever  treated  during 
1908,  31  received  the  vaccine  treatment.  The  remaining  cases  received 
the  ordinary  routine  treatment.  The  mortality  of  the  cases  treated  with 
vaccines  was  3.2  per  cent,  as  comparefl  with  a  mortality  of  11.1  per  cent, 
in  the  cases  not  thus  treated.  In  all,  Walters  and  Eaton  have  now 
observed  about  forty  cases  treated  by  this  method,  and  they  believe  that 
the  early  administrations  of  vaccines  shortens  the  duration  of  the  disease 
and  also  lessens  the  severity  of  the  symptoms. 


Physiological  and  Therapeutic  Properties  of  Seiiim  of  Milk  (Lacto- 
serum). — Blondel  (Lancet,  1909,  1,1038)  has  performed  some  very 
interesting  experiments  with  the  serum  of  cow's  milk.  He  obtains  this 
seriun  in  the  following  manner:  Fresh  milk  is  warmed  to  30°  C.  and 
rapidly  coagulated  by  a  few  drops  of  hydrochloric  acid.  The  curd  is 
removed  by  filtration  through  fine  muslin.  After  exact  neutralization 
with  sodium  carbonate,  the  mixture  is  filtered  through  papier  chardin. 
Finally,  the  filtrate  is  again  filtered  through  a  d'Arsonval  bougie  under 
pressure  of  carbonic  acid  gas.  Chemically,  lactoserum  is  a  solution  in 
which  sodium  chloride,  milk  sugar,  and  phosphates  of  the  alkalies  and 
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alkaline  cartlis  form  tlic  |)riii(i|)al  cDiistitiKMits.  Lactoscniiii,  in  addition, 
contains  ci-rtain  Icrnu'iits,  sonu'  of  wliicli  arc  foinid  in  many  extracts  of 
animal  or*;ans  and  animal  sera.  Hlondel  inje<te<l  laetoserinn  siiheii- 
taneously  and  found  that  tlie  s|)e(ifie  action  of  these  ferments  was  pro- 
nounced. His  results  sceme(l  to  show  that  lactoserum  had  a  marked 
effect  in  lowcriiiij  the  arterial  Mood  |)ressiire,  or  what  nii^ht  be  more 
correctly  termed  a  re>;ularization  of  blood  pressure.  He  gives  an  injec- 
tion of  10  c.c.  and  repeats  it  every  twenty-four  iiours  until  the  blood 
pressure  falls  to  normal.  After  this  the  injections  are  continued  for  four 
or  five  days  lonjjer,  and  then  a  weekly  injection  for  a  month.  If  the 
pressure  ri.ses  the  injections  may  be  more  fre(juent.  When  the  j)ressure 
remains  normal,  a  nionthly  injection  is  jfiven  for  three  months.  The 
injection  is  madi'  into  the  muscles  of  th(>  thi<;h  or  the  cjluteal  region. 
Sometimes  a  mild  erythema  is  seen.  Usually  the  injection  is  not  painful. 
No  abscess  has  occm-red  in  more  than  lOOO  injections.  Blondel  made 
use  of  the.se  injections  for  the  treatment  of  arterial  hyjjertension  in  arterio- 
sclerosis, with  strikinij  results.  A  fall  in  the  blood  pressure  was  regularly 
noted  with  an  alleviation  of  the  general  symptoms.  Several  of  these 
patients  had  albuminuria,  and  aj)parently  the  lactoserum  increased  the 
albuminuria  during  the  first  days  of  the  treatment.  Blondel  believes 
that  if  the  albuminuria  (lej)en(ls  upon  the  hypertension  alone,  it  w'ill 
disappear  (|uickly  and  permanently  when  the  treatment  is  maintained. 
If,  on  the  other  hand,  the  albuminuria  is  the  result  of  a  true  nephritis, 
it  will  return  to  its  original  degree  after  the  initial  increase.  He  believes 
that  this  fact  may  serve  to  determine  whether  an  albuminuria  is  due  to 
an  organic  kidney  lesion  or  simply  to  the  hypertension.  Blondel  also 
used  lactoserum  in  the  treatment  of  certain  infections,  with  variable 
results.  The  serum  had  no  apparent  effect  upon  cases  of  puerperal 
infection,  postoperative  peritonitis,  and  typhoid  fever.  In  pneumonia 
he  had  rather  remarkable  and  constant  results,  though  tlie  number  of 
cases  (twelve)  so  treated  does  not  allow  any  definite  conclusions.  His 
cases  of  pneumonia  seemed  to  defervesce  usually  after  the  second 
injection,  though  at  times  defervescence  occurred  after  the  first  injection. 


The  Therapy  of  Gout. — Umber  (Therap.  d.  Gegenwart.,  1909,  ii,  73) 
arrives  at  his  conclusions  regarding  the  treatment  of  gout  after  consider- 
able investigation  of  the  metabolism  of  gouty  and  of  normal  individuals. 
His  researches  have  been  carefully  conducted  from  a  chemical  point 
of  view  and  include  studies  on  the  metabolism  of  137  cases  of  gout. 
The  elimination  of  uric  acid,  according  to  Umber,  follows  typical  curves. 
The  amount  of  endogenous  inic  acid  grows  less  and  less  until  the  onset 
of  an  acute  attack  of  gout,  when  there  is  a  rise  in  the  curve.  This  rise 
attains  its  maximum  height  two  or  three  days  after  the  onset  of  the  acute 
attack.  Then  there  is  a  gradual  falling  off  in  the  uric  acid  elimination  to 
amounts  below  the  normal  during  the  intervals  between  the  attacks. 
These  curves  of  uric  acid  excretion  are  tyj;ical  of  gout,  as  Umber  shows 
by  comparison  with  other  diseases  in  which  there  is  a  uric-acidemia. 
In  demonstrating  the  failure  of  the  tissues  to  rid  themselves  of  the  small 
amount  of  endogenous  uric  acid,  even  after  j)rolonged  use  of  j)urin  free 
foods,  Umber's  results  confirm  the  researches  of  Brugsch  and  Schitten- 
helm.     In  view  of  this  fact,  it  is  to  be  expected  that  the  excretion  of  the 
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exogenous  uric  acid  following  the  ingestion  of  purin  rich  foods  would 
be  much  less  prompt  than  in  normal  subjects,  and  this  is  found  to  be  the 
case.  Umber  concludes  from  these  studies  that  there  is  no  medicinal  treat- 
ment of  gout  other  than  measures  directed  to  relieve  the  symptoms  at  the 
time  of  the  acute  attacks.  In  the  intervals  therapeutic  effort  must  be 
directed  entirely  to  a  consideration  of  the  diet.  The  gouty  person  should 
never  take  more  than  200  grams  of  meat  a  day,  and  when  an  attack 
is  impending  no  meat  should  be  allowed.  It  is  still  further  advisable 
to  arrange  several  purin  fast  days  in  each  week,  and  thus  give  the  body 
the  opportunity  to  eliminate  its  excess  of  uric  acid.  Umber  is  emphatic 
that  this  regimen  must  be  kept  up  for  months  and  years  in  order  to 
avoid  the  later  severe  stages  of  this  disorder.  Drinking  large  amounts 
of  water  aids  in  the  excretion  of  uric  acid,  but,  contrary  to  the  long 
accepted  opinions.  Umber  declares  that  alkaline  waters  have  the 
opposite  effect.  None  of  the  alkaline  or  mineral  waters  has  any  specific 
effect  upon  gout,  and  this  is  especially  true  of  the  lithia  waters.  The 
good  results  obtained  from  spa  treatments  are  due  to  factors  other  than 
the  waters.  Umber  is  of  the  opinion  that  none  of  the  various  remedies 
directed  against  the  uric-acidemia  has  any  effect,  since  it  is  not  the 
amount  of  uric  acid  in  the  blood  that  causes  the  trouble,  but  the  deposi- 
tion of  sodium  urate  in  the  cartilages.  The  blood  is  always  able  to 
dissolve  more  uric  acid  than  it  contains.  No  remedy  has  been  found 
to  effect  the  sodium  urate  deposit.  It  has  been  noted  that  the  excretion 
of  uric  acid  diminishes  after  exercise,  even  when  the  diet  is  purin  free. 
Umber  thinks  that  this  signifies  that  an  increased  oxidation  brings 
about  a  lysis  of  the  purins  in  the  body.  He  believes,  therefore,  that 
carefully  regulated  exercise  is  of  value  in  the  treatment  of  gouty  patients. 
Falkenstein  (Bed.  klin.  Woch.,  1908,  xxxvi,  1649)  advises  the  use  of 
hydrochloric  acid  in  the  treatment  of  gout  on  the  following  principles: 
He  says  that  by  the  use  of  hydrochloric  acid  the  proteins  are  more 
readily  broken  down,  and  consequently  less  nitrogen  remains  in  the  body, 
and  that  with  an  increased  output  of  nitrogen,  there  is  a  diminished 
formation  of  uric  acid.  Furthermore,  the  body  alkalies  are  diminished 
by  the  hydrochloric  acid  treatment,  and  therefore  there  is  a  lack  of  the 
necessary  alkalies  to  combine  with  the  uric  acid  and  form  the  insoluble 
sodium  urate.  For  similar  reasons  he  prefers  the  use  of  sodoglodine 
(a  combination  of  iodine  with  vegetable  proteid)  in  the  treatment  of 
gout.  Sodoglodine  takes  up  sodium  and  potassium  from  their  combina- 
tions and  is  excreted  in  the  form  of  sodium  or  potassium  iodide.  By 
so  doing  the  sodoglodine  withdraws  alkalies  from  the  body.  He  also 
believes  that  sodoglodine  increases  the  excretion  of  nitrogen  and  dimin- 
islies  the  formation  of  uric  acid.  He  gives  it  in  tablet  form  after  meals, 
over  long  periods  of  time,  gradually  lessening  the  dose. 


The  Influence  of  Hydrochloric  Acid  upon  Deposits  of  Urates. — Staal 
(Zeitsrhrift  f.  Phys.  Chem.,  1908,  ii,  97)  speaks  of  the  experiments  of 
von  Loghen,  and  adds  observations  of  his  own  of  contradictory  nature. 
Von  Loghen  found  that  when  uric  acid  is  injected  underneath  the 
skin  it  becomes  soluble  in  the  serum  and  is  excreted.  However,  it 
is  possible  to  cause  a  precipitation  of  the  insoluble  urates,  though  this 
does  not  occur  in  normal  tissues.     Von  Loghen  produced  this  deposition 
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of  urates  by  feeding  liis  animals  alkalies.  It'  tlie  urates  are  i)reci()itate(l, 
von  Loglien  believes  tliat  tliey  are  absorbed  by  the  aetion  of  phago- 
cytes. Furtiiermore,  he  noticed  that  the  urates  in  the  protoplasni  of 
frog  leukocytes  are  made  soluble  by  the  action  of  acids.  Von  Loghen 
then  fed  hydrochloric  acid  to  rabbits,  and  found  that  he  could  control 
the  precipitation  of  the  insoluble  sodium  urate.  Staal  says  that  the 
solubility  of  the  urates  depends  upon  the  sodium  ion  concentration  of 
the  dissolving  lluid,  and  if  we  accept  the  solvent  action  of  hydrochloric 
acid  we  must  assume  that  the  sodium  ion  content  of  the  l)ody  fluids  is 
reduced  by  its  use.  Tiie  theory  that  hydrochloric  acid  withdraws 
alkalies  from  the  body  is  a  very  plausible  one,  but  lacks  proof.  Staal 
gave  hydrochloric  acid  to  rabbits,  and  by  very  exact  methods  deter- 
mined the  sodium  and  chlorine  content,  the  specific  conductivity,  and 
the  freezing  point  of  the  blood  serum  and  of  the  serum  expressed  from 
the  subcutaneous  connective  tissue.  He  made  controls  on  rabbits  not 
fed  with  hydrochloric  acid,  and  found  that  the  osmotic  concentration 
remained  the  same.  The  sodium  content  of  the  hydrochloric-acid-fed 
animals  was  indeed  not  lessened,  but  increased  above  that  of  the  controls. 
Therefore,  Staal  says,  a  different  explanation  must  be  advanced  for  the 
possible  therapeutic  benefits  derived  from  the  use  of  hydrochloric  acid. 
However,  the  conclusion  that  hydrochloric  acid  is  of  no  therapeutic 
use  in  gout  cannot  be  draw-n  from  these  experiments,  because  of  the 
probable  differences  between  human  gout  and  artificial  deposits  of 
urates. 


Iron  as  a  Substitute  for  Bismuth  in  Rontgen-ray  Work. — Talge 
(Miinch  Med.  Woch.,  1909,  xv,  758)  speaks  of  Lewin's  suggestion  to  use 
the  magnetic  oxide  of  iron  as  a  substitute  for  bismuth  in  Rontgen-ray 
photography.  He  calls  attention  to  some  practical  disadvantages  of  the 
magnetic  oxide  of  iron.  It  is  usually  not  carried  in  stock  by  druggists, 
and  when  obtained  it  must  be  pulverized,  which  takes  considerable  time 
and  is  expensive.  Therefore,  Talge  advises,  for  practical  reasons,  the 
use  of  the  red  oxide  of  iron,  which  may  be  obtained  in  the  finely  pulverized 
form  commonly  know^n  as  polishing  rouge.  This  is  much  less  expensive 
than  bismuth  and  answ^ers  the  same  purpose  as  the  magnetic  oxide  of 
iron.  Talge,  himself,  has  taken  50  grams  of  the  red  oxide  of  iron  with  no 
untow^ard  effects. 


A  Report  of  Eleven  Cases  of  Staphylococcic  Infection,  Treated  with 
Leukocyte  Extract. — Hiss  and  Zinsser  (Jour,  of  Medical  Research,  1909, 
iii,  245)  have  treated  eleven  cases  of  staphylococcic  infection  by  the  injec- 
tion of  leukocyte  extracts.  In  all  but  three  of  these  the  processes  con- 
sisted of  furunculosis  of  chronic  nature,  and  had  lasted,  in  spite  of  sur- 
gical and  dietetic  treatment  and  in  some  cases  in  spite  of  the  most 
desirable  hygenic  conditions,  for  periods  ranging  from  several  months 
to  four  or  five  years.  In  all  but  one  of  the  more  chronic  cases  there  was 
apparently  complete  cure,  and  that  one  case  was  much  improved.  The 
local  and  general  improvement  following  the  injections  were  even  more 
striking  in  the  acute  cases.  Hiss  and  Zinsser  say  that  they  have  no 
hesitation  in  concluding  that  marked  improvement  in,  and  often  cure  of, 
localized  staphylococcic  infection  may  be  obtained  by  careful  and 
systematic  treatment  with  leukocyte  extract. 
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The  Pathology  of  Noma. — Crandon,  Place,  and  Browx  (Boston 
Med.  and  Surg.  Jour.,  1909,  dx,  473)  rei)ort  47  cases  of  stomatitis  in  the 
course  of  measles,  7  of  which  went  to  the  stage  of  definite  gangrene  of  the 
lips  and  cheeks;  2  of  the  latter  recovered.  Their  investigation  concern- 
ing the  pathology  of  the  condition  leads  them  to  believe  noma  to  be  due 
to  a  fusiform  bacillus,  which  grows  best  along  the  edge  of  the  necrotic 
tissue  adjoining  living  tissue.  In  some  cases  it  excites  almost  no  inflam- 
matorv  reaction;  in  other  cases  the  reaction  is  considerable.  In  the 
necrotic  tissue  the  fusiform  bacilli  rapidly  die  out  and  the  tissue  becomes 
invaded  by  various  other  bacteria.  Noma  is  not  a  contagious  disease  and 
patients  suffering  with  it  need  not  be  isolated.  Any  uncaTed  for  mouth, 
particularly  in  a  sick  child,  and  especially  after  measles,  may  contain 
Bacillus  fusiformis  and  Spirocheta  gracilis.  In  such  a  mouth  these 
orofanisms  mav  be  found  without  ulceration,  or  in  the  lesions  which  have 
been  described  as  stomatitis  gangrenosa,  Vincent  s  angina,  and  noma. 
The  lesions,  in  other  words,  may  be  only  round  the  roots  of  teeth,  on  the 
tonsils  and  jiillars,  on  the  inner  side  of  the  cheeks,  in  the  nasal  fossae,  on 
the  external  ear,  and  about  the  genitals.  Any  of  these  conditions,  includ- 
ing the  extensive  gangrene  and  sloughing  of  so-called  noma,  may  be 
different  stages  of  the  same  disease,  which  may  be,  therefore,  considered 
as  not  necessarily  a  specific  disease,  but  as  the  successful  ingress  of 
mouth  bacteria  into  tissue  rendered  non-resistant  by  uncleanliness  and 
preceding  disease. 


Appendical  Abscess  in  a  Twenty-seven-months-old  Child;  with  an 
Analysis  of  Infantile  Appendicitis  in  the  Johns  Hopkins  Hospital. — Church- 
man (Johns  Hopkins  Hosp.  Bull.,  1909,  xx,  31)  reports  the  case  of  a  boy, 
aged  two  and  one-quarter  years,  who  was  admitted  because  of  painful 
urination,  which  had  existed,  however,  on  and  off  for  more  than  a  year. 
A  vesical  calculus  was  supposed  to  exist,  partly  because  of  the  history  and 
symptoms,  and  partly  because  of  a  shadow  seen  on  .r-ray  examination, 
but  a  stone  could  not  be  found  by  the  examination  under  ether.  The 
pain  on  urination  disappeared,  however,  after  the  examination.  ^Several 
weeks  later  there  were  abdominal  cramps  and  fever,  and  abdominal 
distention;  j^aiu  and  tenderness,  especially  in  the  right  side,  developed, 
and  a  diagnosis  of  appendicitis  was  made  on  the  fifth  day;  there  were  no 
urinary  symptoms  or  vomiting.  The  operation  revealed  an  abscess, 
which  was  drained  and  counterdrained  through  the  flank;  the  tempera- 
ture did  not  return  to  normal  until  the  ninth  day.  This  as  well  as  the 
high  pulse  existing  (180)  were  thought  to  be  due  to  iodoform  poisoning, 
but  the  removal  of  the  gauze  did  not  improve  conditions.  Plain  gauze 
he  considers  better  for  drainage  in  young  children.     Of    1223  cases  of 
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ap|)«'ii(licilis  iiotnl  at  the  .lolms  Hopkins  Hospital.  !•  wrri'  in  cliililri'ii 
under  o;  (i  of  these  were  Ixns.  In  one  of  the  instanees  2  paternal  uneles 
had  been  operated  on  for  tlie  disease.  Five  of  the  patients  jjave  no  his- 
tory of  ])revi()us  attacks;  in  all  5  the  apjiendix  was  found  perforated; 
one  of  them  had  had  (general  peritonitis,  1  sprea(lin<r  j)eritonitis,  2 
had  abscesses,  and  1  a  <:an<::renous  a|)pi'ii<H.\  witli  he^riniiinj;  ahscess. 
The  remaining  4  patients  had  had  previous  attacks:  1  six  months 
l)efore  admission;  1  had  h.ad  two  attacks,  another  had  had  an  attack 
two  years  before  the  o|H'ration,  and  the  foiu'th  was  attacked  shortly 
before  the  operation.  In  4  the  diajfiiosis  presented  difficulties,  tuber- 
culous arthritis,  (general  peritonitis,  cerebros]nnal  meiiino;itis,  and  vesical 
calculus  beinij  the  dia<jnoses  made  resjiectively.  All  urinary  symptoms 
should  suggest  the  j)ossibility  of  aj)j)endicitis,  and  in  infants  with  appar- 
ent hij)-j()int  disease,  particularly  if  the  thijjh  be  flexed,  appendicitis 
should  be  kept  in  mind.  Palj^able  resistance  on  the  rijrht  side  by  rectal 
examination  is  one  of  the  most  frecpient  findings  in  appendicitis.  The 
tendency  to  early  perforation  in  children  (7  cases)  must  be  remembered; 
also  the  frequency  of  sprea(lin<i:  peritonitis.  Intestinal  obstruction 
occurred  in  4  cases.  The  outlook,  if  early  oj)enition  is  performed,  is 
good,  unless  j)eritonitis  has  set  in,  when  the  case  is  almost  hopeless. 
Besides  intestinal  obstruction,  the  only  com])lication  wliich  arose  after 
the  operation  was  pneumonia  in  one  case. 


OBSTETRICS. 


UNDER   THE    CHARGE    OF 

EDWARD  p.  DAVIS,  A.M.,  M.D., 

PROFESSOR    OF    OBSTETRICS    IN    THE    JEFFERSON    MEDICAL    COLLEGE,    PHILADELPHIA. 


Uterine  Contractions. — Bei>l  and  Hick  {Brif.  Med.  Jour.,  March  27, 
KM)*))  r('p(jrt  the  foliowintr  results  in  their  studies  upon  the  physiology 
of  uterine  contraction.  They  found  that  extracts  prepared  from  the 
ductless  glands  increase  uterine  contraction,  and  in  varying  degrees 
raise  blood  pressure.  The  pituitary  and  adrenal  extracts  act  upon  the 
involuntary  muscle  in  general.  They  also  increase  blood  pressure.  Thy- 
roid extract  lowers  blood  pressure,  but  increases  uterine  contractions. 
If  convulsions  occur,  the  blood  pressure  rises.  Ovarian  extract  from 
pregnant  animals  seems  to  control  uterine  contractions,  es[)ecially  in 
their  ex|)ulsive  efforts.  The  secretion  obtained  from  the  uterus  acts 
upon  the  inactive  uterus,  as  do  tiie  pituitary,  adrenal,  and  ])lacental 
extracts.  It  does  not,  however,  raise  blood  pressure.  Uterine  secre- 
tion and  placental  extract  are  somewhat  similar  in  their  effect.  Uterine 
secretion  seems  to  act  as  a  specific  in  producing  uterine  contractions. 
Calcium  .salts  show  a  definite  influence  upon  uterine  contrac-tions,  with 
a  sight  but  definite  rise  in  blood  pressure.  A  slow,  forcible,  and  rhythmic 
contraction  is  obtained — the  type  seen  in  labor.  Uterine  .secretion 
and  calcium  salts  possess  the  most  specific  action  in  causing  uterine 
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contractions  of  all  the  substances  studied.  The  normal  non-menstru- 
ating, non-pregnant  uterus  does  not  contract  at  all.  During  menstru- 
ation the  uterus  is  in  a  condition  of  constantly  recurring  expulsive  con- 
tractions. During  normal  jiregnancy  the  uterus  contracts  and  relaxes 
without  expulsive  force.  Tiiis  develops  actively  during  labor.  At  present 
no  satisfactory  uterine  extract  or  specific  calcium  salt  is  available  for 
therapeutic  purposes.  The  pituitary  exti'act  will  soon  be  available 
in  hypodermic  form.  A  dose  of  2  c.c.  of  the  infundibular  extract 
should  be  given  hypodermically,  and  repeated  if  necessary.  It  is 
especially  valuable  in  cases  of  shock,  in  which  it  is  desirable  not  only 
that  the  uterus  should  contract,  but  that  the  blood  pressure  should  be 
raised.  This  may  also  be  used  in  place  of  physostigmine  in  paralytic 
distention  of  the  bowel.  Calcium  salts  have  a  valuable  effect  in  slowing 
the  heart  and  strensthenino;  the  heart  beat. 


Adrenalin  in  Cesarean  Section. — Bogdanovics  (Zcntralbl.  f.  Gyn., 
No.  12,  1909)  reports  the  case  of  a  primipara,  aged  thirty-one  years, 
with  flat  rachitic  pelvis.  As  spontaneous  labor  failed,  the  patient  was 
delivered  by  Cesarean  section,  and  a  h^-j^odermic  injection  of  ergotin 
was  administered  to  secure  uterine  contractions.  A  packing  of  uterine 
gauze  was  carried  through  the  uterus  into  the  vagina.  The  uterine 
incision  was  closed  with  catgut.  Although  the  uterus  at  first  contracted 
well,  it  dilated  later,  with  considerable  hemorrhage  which  was  not 
promptly  controlled  by  massage  and  hot  salt  solution.  Accordingly 
1  c.c.  of  1  to  10,000  tonogen  solution  was  given  in  the  uterine  wall. 
The  uterus  promptly  contracted,  the  patient  making  an  uninterrupted 
recovery. 


Extensive   Stenosis   of  the   Vagina   following    Spontaneous    Labor. — 

Samson  (Zenfralbl.  f.  Gijn.,  No.  12,  1909)  reports  the  case  of  a  patient 
who  gave  birth  to  a  dead  child  after  a  labor  lasting  twelve  hours.  The 
head  of  the  child  was  visible  for  eight  hours  before  its  expulsion.  The 
labor  pains  ceased  for  four  hours  and  then  returned.  The  laceration 
of  the  perineum  was  not  closed.  A  vesicovaginal  fistula  developed. 
The  patient  had  for  some  time  a  brownish  discharge,  and  made  a  very 
tedious  recovery.  On  examination  the  vagina  was  found  full  of  scar 
tissue,  with  a  vesicovaginal  fistula  beneath  the  urethral  orifice.  The 
scar  tissue  extended  directly  to  the  cervix,  and  it  was  difficult  to  recog- 
nize the  cervix  in  the  scar  tissue.  An  operation  was  performed  to  close 
the  fistula  by  loosening  the  tissue  first,  and  using  tampons  of  gauze. 
Six  months  after  this  operation  it  was  possible  to  close  the  fistula. 
The  final  result  of  operation  was  satisfactory. 

Internal  Hemorrhage  in  a  Pregnant  Wonaan.^BRiNDAU  and  Jeannin 
(I'Obstetrique,  February,  1909)  report  the  case  of  a  multipara  brought 
by  ambulance  to  a  hospital  in  the  eighth  month  of  pregnancy.  Dur- 
ing the  night  preceding  admission  she  had  been  taken  with  severe 
pain  more  pronounced  on  both  sides  of  the  abdomen.  This  pain 
had  increased  in  severity.  The  patient  gave  a  history  of  two  abor- 
tions, in  one  of  which  interference  with  the  uterus  had  been  practised. 
On  admission  she  was  suffering  from  shock,  and  had  vomited  a  greenish 
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material.  The  ahdonu'ii  was  not  (listen* led  and  slunved  a  uterus 
preijnant  ei>,dit  months.  The  uterus  was  Hrmer  than  normal,  antl  it 
was  diflicult  to  palj)ate  the  foetus.  There  was  no  vaginal  discharge. 
The  cervi.x  was  slightly  dilated,  the  foetal  head  was  in  the  pelvic  brim, 
and  the  membranes  unruptured.  The  urine  contained  no  blood. 
An  exact  diagnosis  could  not  be  made,  but  it  was  determined  to  empty 
the  uterus  as  soon  as  possible.  The  cervix  was  dilated  to  9  cm.  by 
Bossi's  dilator,  and  a  dead  child,  very  pale,  was  easily  delivered  by 
Tarnier's  forcejis.  A  hand  introduced  within  the  womb  found  upon 
the  right  and  upper  portions  of  the  uterus  the  placenta  completely 
separated  and  a  clot  of  blood  within  the  membranes.  The  hand  could 
not  detect  perforation  of  the  uterus.  An  intra-uterine  injection  was 
given  and  lacerations  in  the  vagina  were  closed.  The  uterus  and  vagina 
were  tamponed  with  sterile  gauze.  .  On  the  following  morning  the  patient 
vomited  freely,  the  pulse  rose  to  a  high  degree  of  rapidity,  abdominal 
pain  developed,  but  the  uterus  remained  contracted  and  there  was 
no  uterine  liemorrhage.  Although  free  stimulation  was  given,  the 
patient  rapidly  failed  and  died.  At  autopsy  the  peritoneal  sac  contained 
a  large  cjuantity  of  blood,  especially  abundant  in  the  region  beneath 
the  liver.  The  uterus  showed  a  solution  of  continuity  upon  its  posterior 
aspect,  circular  in  shape,  and  about  the  size  of  a  silver  quarter.  The 
edges  of  this  opening  were  composed  of  cicatricial  tissue,  and  the  per- 
foration had  occurred  over  the  centre  of  the  placental  attachment. 
The  perforation  had  evidently  been  an  old  one;  the  placenta  had  been 
inserted  over  its  site  and  had  separated,  followed  by  hemorrhage,  the 
blood  escaping  through  the  perforation  into  the  peritoneal  cavity,  and 
giving  rise  to  peritonitis.  The  perforation  had  possibly  occurred  during 
some  former  intra-uterine  manipulation,  probably  during  the  treatment 
or  production  of  abortion. 


The  Treatment  of  Placenta  Prsevia. — Pfannenstiel  (Monats.  f.  Geb. 
u.  Gyn.,  1909,  xxix)  draws  attention  to  the  fact  that  while  it  is  desirable 
to  treat  placenta  prsevia  surgically,  it  may  be  impossible  to  transport  the 
patients  to  a  hospital.  Students  and  practitioners  must  be  taught  those 
methods  which  they  can  carry  out  under  ordinary  circumstances.  The  use 
of  the  elastic  bag  and  artificial  rupture  of  the  membranes  are  especially 
valuable.  The  bag  must  be  introduced  with  the  aid  of  a  speculum,  the 
cervix  being  dilated  sufficiently.  A  forceps  with  a  suitable  pelvic  curve 
is  necessary.  The  foetal  membranes  must  be  ruptured  through  the  intro- 
duction of  the  bag.  If  the  placenta  covers  the  os  completely  the  thinnest 
portion  of  the  placenta  must  be  selected  for  puncture.  The  bag  should 
be  distended  with  500  c.c.  of  sterile  salt  solution,  and  the  w-eight  of  one 
kilo  should  be  attached  to  the  bag.  This  method  gives  admirable 
results. 

Thies  (ibid.)  draws  attention  to  the  value  of  premature  rupture  of  the 
membranes  in  placenta  praevia,  vaginal  Cesarean  section,  and  the 
use  of  the  elastic  bag  within  the  foetal  sac.  The  cases  must  be  selected 
in  accordance  with  the  conditions  present  in  the  individual  patient. 


Vaginal  Ovariotomy  during  Labor.^ — Rohl  (Monats.  f.  Geb.  u.  Gyn., 
1909,  xxix)  reports  the  case  of  a  primiparous  patient  w^ho  had  noticed 
marked  increase  in  the  abdomen  during  the  latter  months  of  gestation. 
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She  had  indefinite  abdominal  pain  for  oiolit  days,  and  the  amniotic 
Hquid  had  escajx'd  twenty  hours  het'orc  admission.  On  examination 
JX)U<i:las's  cul-de-sac  was  filled  with  a  sli<ihtly  elastic  tumor.  The  cervi.x 
was  very  difricult  to  find,  and  just  above  it  the  foetal  head  could  be 
felt  through  the  lower  uterine  .seijment.  A  vaginal  o})eration  was  per- 
formed and  a  cyst  removed  containing  four  sej)arate  compartments. 
It  was  necessary  to  empty  this  to  deliver  the  tumor.  After  removal 
of  the  tumor  the  child  was  delivered  by  the  high  application  of  forceps 
without  especial  difficulty.  The  placenta  was  manually  delivered. 
Tiie  vagina  was  then  opened  in  Douglas's  cul-de-sac  and  the  tumor 
found  limited  by  adhesions,  which  were  separated  with  considerable 
difficulty.  The  tumor  was  finally  delivered  through  the  vagina  and 
its  pedicle  ligatcd.     The  patient  made  a  good  recovery. 

Delivery  with  the  Formation  of  a  Uterine  and  Abdominal  Fistula. — 
l)oBw:irr  {ZeutmlhL  J.  (jijiuih.,  Xo.  11,  \\)()S))  re])orts  the  case  of  a 
primipara,  aged  nineteen  years,  who  was  taken,  after  examination  by 
a  midwife,  with  a  chill.  The  ])elvis  was  contracted  so  that  spontaneous 
birth  was  impossible.  As  the  chill  seemed  to  indicate  infection,  the 
patient  was  delivered  by  extraperitoneal  section,  followed  by  the  forma- 
tion of  a  uterine  and  abdominal  fistula.  The  jjatient  made  an  excellent 
recovery,  and  involution  proceeded  in  a  satisfactory  manner. 


The  Repair  of  Recent  Lacerations  of  the  Perineum. — Sigwart  (Zentmlbl. 
f.  Gi/ndk.,  No.  10,  11*(U))  draws  attention  to  the  method  of  closing  recent 
lacerations  of  the  perineum  by  the  use  of  clamps.  In  125  cases  so  treated 
all  but  2  closed  by  primary  intention.  The  clamps  take  the  place  only 
of  those  external  stitches  which  were  formerly  inserted  with  silk  or  silk- 
worm gut.  In  extensive  lacerations  the  mucous  membrane  of  the  vagina 
must  be  closed  with  catsut. 


GYNECOLOGY. 


UNDER   THE    CHARGE   OP 

J.  WESLEY  BOVEE,  M.D., 

PROFESSOR    OF   GYNECOLOGY   IN  THE   GEORGE    WASHINGTON   DNIVERSITY,    WASHINGTON,    D.    C. 


The  Use  of  Bacterial  Vaccines  in  the  Treatment  of  Septic  Infections. — 

Oastler  (Amer.  Jour.  Ohsi.^  1909,  lix,  594)  reports  a  case  of  chronic 
sepsis  following  a  miscarriage  at  three  months,  steadily  getting  worse 
with  little  or  no  hope  of  recovery,  improving  steatlily  after  commence- 
ment of  the  vaccine  treatment.  An  abdominal  section  had  been  made 
and  the  wound  persistently  refused  to  heal,  discharging  A'ery  freely, 
but  responding  after  vaccine  infections.  Several  cases  are  reported,  and 
Oastler  believes  that:  (1)  Apparently  favorable  clinical  results  have 
been  obtained  with  the  use  of  vaccines  of  streptococcus,  staphylococcus, 
Bacillus  coli.  Bacillus  mucosus,  and  gonococcus.  (2)  All  but  gono- 
coccic  vaccine  should  be  autogenous.     (3)  Vaccines  are  not  "cure-alls" 
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but  sooin  to  ai<l  materially  in  comhatinf;  the  septic  pnxcs.s,  the  effect 
beinij  irradual  and  proi^ressive.  (4)  Vaccines  are  recjuired  especially 
when  the  lilood  sh(»\vs  p(K)r  resistance,  that  is,  low  leukocyte  count  and 
hij;h  polymorphonuclear.  ("))  In  violent  eases  of  aeute  sepsis,  no 
resistance  can  he  c-reated  and  no  eti'ect  obtained.  (G)  The  nejjative 
phase  is  rarely  obtained.  (7)  The  positive  phase  is  more  often  obtained. 
Blood  cultures  are  i;enerally  nei;ative.  (9)  Wound  diseharije  increases 
soon  after  injections.  (10)  Gootl  results  have  been  obtained  with 
all  the  ortjanisms  tried,  but  the  least  satisfaetory  with  Streptococcus 
lon^us.  (11)  The  pulse  may  remain  rapid  sometimes  after  the  tem- 
perature falls.  (12)  As  yet  there  have  aj)i)eared  no  ill  effects  from 
injections.  (13)  The  dose  is  j)roblematical  and  purely  exj)erimental. 
The  site  of  the  injection  is  the  same,  as  is  also  the  frequency.  Too  large 
a  dose  does  harm,  and  small  doses  give  better  results  than  large  doses. 
(14j  If  the  negative  phase  appears,  one  should  delay  the  injection  and 
reduce  the  dosage.  (15)  The  opsonic  index  is  uncertain.  The  leuko- 
cyte count  with  polymorphonuclear  count  gives  the  best  indication  of 
the  resistance  of  the  patient. 


Endometxitis. — IMuxdell  (Amer.  Jour.  Ohst.,  1909,  lix,  608)  believes: 
(1)  The  classification  of  endometritis  should  be  acute  and  chronic. 
To  further  subdivide  these  leads  to  much  confusion  and  does  not  mate- 
rially aid  the  clinician.  (2)  L  ncom})licated  cases  are  not  very  common 
and  an  imcomplicated  chronic  case  is  a  very  rare  condition.  (3) 
Normally,  the  endometrium  is  free  from  bacteria.  (4)  Treatment  of 
chronic  endometritis,  to  be  successful,  should  always  to  be  carried  on 
in  conjunction  with  the  treatment  of  the  associated  conditions. 


A  Case  of  Ovarian  Transplantation. — Casalis  {Jour.  Ohsi.  and  Gyn., 
Brit.  Emp.,  1909,  xv,  325)  removed  the  appendages  of  a  woman, 
aged  twenty-six  years.  Immediately  thereafter  he  sutured  a  part  of 
one  of  the  ovaries,  of  the  size  of  a  small  walnut,  to  the  denuded  surface 
of  the  uterus,  using  a  number  one,  circular  catgut  suture.  Two  and 
a  half  months  later  menstruation  occurred.  It  was  painless,  lasted  two 
days,  was  of  a  fair  quantity,  and  continued  regularly  every  twenty- 
four  to  twenty-six  days.  At  the  end  of  three  years  the  patient  began 
to  have  premenstrual  attacks,  violent  headache  followed  by  intense 
abdominal  })ain,  three  or  four  severe  rigors,  accompanied  by  blueness  of 
the  face  and  extremities,  became  almost  pulseless,  vomited  incessantly, 
and  had  one  or  two  very  malodorous  stools.  Four  to  five  hours  later 
a  reaction  sets  in,  noted  by  heavy  persj)iration,  flushed  face,  bounding 
pulse,  and  the  a{)pearance  of  menses.  The  flow  at  the  end  of  four  years 
is  very  scant  and  irregular.  Casalis  believes  an  early  surgical  menopause 
is  occurring. 

Intestinal  Injury  in  Gynecolcgical  Operations. — A.  Barth  (Monafssrh. 
f.  GrhurtsJi.  n.  Gi/ndh-.,  1909,  x.xix,  l.')3)  states  that  of  fourteen 
cases  of  intestinal  injury  during  gynecological  operations  reported  from 
Chrobak's  clinic,  in  1903,  eleven  died,  7<S.5  per  cent.  Barth,  on  the 
other  hand,  observed  nine  such  cases  with  no  deaths,  although  some 
of  the  cases  were  as  difficult  and  as  complicated  as  any  reported.  He 
arrives  at  the  conclusion  that  with  expert  treatment  the  patient  may  not 
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only  be  safely  tided  over  the  primary  dangers  of  abdominal  infection, 
but  intestinal  function  may  also  be  restored.  Siiock,  which  was  for- 
merly so  greatly  feared  as  it  was  usually  the  direct  cause  of  death,  at 
the  present  time  is  an  unimj)ortant  factor  in  the  light  of  the  modern 
methods  of  anesthesia  and  intravenous  infusions  of  saline  solutions. 
The  prognosis  in  accidental  injury  of  the  intestines  during  gynecological 
operations  may  therefore  be  considered  very  favorable. 

Ovarian  Fibroma  with  a  Twisted  Pedicle. — Meriel  (Ayiti.  de  gyn.  et 
cl'ohst.,  1909,  xxxvi,  117)  liad  a  patient,  aged  fifty-six  years,  who  consulted 
him  for  indigestion.  She  had  no  pelvic  symptoms.  An  examination 
of  the  abdomen  revealed  the  presence  of  the  tumor  and  considerable 
ascitic  fluid.  The  abdomen  was  opened  and  the  ovarian  fibroid, 
weighing  two  kilograms,  and  considerable  ascitic  fluid  were  removed. 
The  pedicle  was  twisted  one  complete  revolution  and  the  circulation 
was  not  materially  modified.  The  uterus  and  opposite  ovary  seemed  to 
be  normal.  The  absence  of  symptoms  other  than  indigestion  was  con- 
sidered unique 

Submucous  Perineorrhaphy.— AV.  Wayne  Babcock  (Jovr.  Amer. 
Med.  Assoc,  1909,  Hi,  156S)  describes  a  method  of  perineorrhaphy  for 
secondary  operation  devised  by  him  in  1902  and  named  submucous 
perineorrhaphy.  The  term  infers  a  procedure  different  from  that  illus- 
trated and  described  in  the  text  of  the  paper.  Babcock  refers  to  the 
illogical  features  of  various  procedures  for  restoration  of  the  lacerated 
perineum,  and  mentions  the  special  advantages  of  his  operation  as 
follows:  (1)  No  tissue  is  removed  or  extensive  denvidation  made. 
(2)  Buried,  absorbable,  layer  sutures  are  used  exclusively,  none  of  which 
penetrates  the  skin  or  mucous  membrane.  (3)  The  operation  is  done 
from  the  outside  of  the  vagina,  rendering  the  introduction  of  sutures 
easier  and  the  exj^osure  of  tissues  better  than  with  those  operations  done 
from  within  the  vagina.  (4)  Each  structure  is  sutured  with  precision 
under  the  guidance  of  the  eye;  there  is  no  blind  groping  with  the  needle 
for  tissues  not  seen  and  perhaps  not  felt.  (5)  Each  of  the  layers  of  the 
perineal  floor — vaginal  wall,  subraucosa,  muscular  supports,  fascial 
planes,  and  skin — is  united  seriatim  in  layers  after  the  plan  of  the 
better  t}'pes  of  herniotomy.  (6)  The  vagina  is  not  separated  from  the 
rectum  and  therefore  there  is  no  danger  of  wounding  the  bowel.  For 
the  operation  Babcock  claims  several  other  advantages,  among  which 
are  restoration  and  increase  of  length  of  the  vagina  instead  of  shortening 
the  posterior  wall  of  the  vagina,  as  occurs  with  many  of  the  older  opera- 
tions, and  affording  greater  support  to  the  anterior  vaginal  wall.  The 
description  and  illustrations  do  not  refer  to  the  worst  form  of  lacerations 
of  the  perineum,  that  is,  complete  tears.  It  is  in  the  severer  forms  of  lacer- 
ations, those  involving  the  rectal  mucosa,  that  the  greatest  danger  arises 
from  infection. 


The  Treatment  of  Uterine  Retrcdisplacements. — Baldy  (Surg.,  Gyn., 
and  Ohst.,  1909,  viii,  421)  reports  his  advocacy  of  the  method  bearing 
his  name  of  shortening  the  round  ligaments  in  the  treatment  of  retro- 
displacements  of  the  uterus.  His  present  recommendation  is  based 
upon  an  experience  of  nearly  two  hundred  operations  in  his  clinic. 
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Tliis  imiiiher  is  apparently  much  lower  than  the  real  number,  as  others 
liave  employed  it  in  a  lar<j;er  number  of  cases.  After  the  operation, 
aecordini;  to  Baldy,  the  uterus  is  held  forward  by  three  forces:  (1) 
Tiie  pressure  of  the  intra-abdominal  force  on  its  j)osterior  surface;  (2) 
the  resistance  of  the  encirclinij  band  of  round  li<faments,  and  (3)  the  pull 
forward  and  ilownward  of  tlie  round  liojaments  at  their  attachment  at 
the  uterine  cornua.  The  whole  structure  is  steadied  In'  those  portions 
of  the  round  lifjament  running  to  the  normal  abdominal  attachments. 
As  end-results  lialdy  has  knowledge  of  20  to  30  pregnancies  following 
the  operation,  and  in  no  case  has  there  been  the  slightest  irregularity, 
although  a  nmiiber  of  the  women  had  had  trouble  in  former  pregnancies. 
In  no  case  subsequently  examined  could  the  fact  of  a  previous  operation 
be  discovered.  For  this  operation  Baldy  claims  it  is  the  only  one 
extant  that  accomplishes  what  was  contemplated  by  Nature — "A 
uterus  with  the  fundus  forward  of  the  direct  line  of  the  axis  of  the  pelvis, 
freely  movable  in  all  directions  on  the  cervix  as  a  movable  pivot,  the 
fundus  raised  up  to  and  above  the  iliopectineal  lines,  and  the  ovaries 
swung  correspondingly  Iiigh  and  free  from  all  attachments  on  the 
posterior  side  of  the  broad  ligaments." 


OPHTHALMOLOGY. 


EDWARD  JACKSON,  A.M.,  M.D., 

OF   DENVER,    COLORADO, 
AND 

T.  B.  SCHNEIDEMAN,  A.M.,  M.D., 

PROFESSOR    OF    DISEASES    OF    THE    EYE    IN    THE    PHILADELPHIA    POLYCLINIC. 


Pathological  Anatomy  and  Pathogenesis  of  Cyanosis  of  the  Eetina. — 
Baquis  (Graefc's  Arcldv,  1909,  Ixviii,  177)  observes  that  individuals 
affected  with  congenital  cyanosis  sometimes  present  ocular  complica- 
tions, notably  cyanosis  of  the  retina.  This  complication  frequently 
passes  unperceived,  since  it  does  not  always  occasion  any  diminution 
of  the  vision.  In  intense  cyanosis,  the  excessive  amount  of  carbonic  acid 
in  the  blood  excites  the  vasoconstrictor  centre  in  the  bulb,  causing  con- 
siderable venous  stasis  in  the  retina.  In  severe  cases  the  iris  also  becomes 
congested;  it  is,  in  fact,  a  matter  of  cyanosis  of  the  eye  rather  cyanosis 
of  the  retina  alone.  The  iridocorneal  angle  becomes  the  seat  of  a 
slow  inflammatory  process,  which  finally  terminates  in  its  obliteration 
with  consequent  glaucomatous  hypertension. 

Remote  Results  of  Extraction  of  the  Crystalline  Lens  in  High  Myopia. 
— From  1893  to  1906  Sattler  practised  extraction  of  the  transparent 
crystalline  lens  338  times  upon  242  patients.  Hoepner  {Clin,  ophtal., 
May  10,  1909,  258)  analyzes  this  material.  The  conclusion  to  be  derived 
from  the  analysis  is  that  removal  of  the  transparent  crystalline  lens  does 


464  PROGRESS    OF    MEDICAL   SCIENCE 

not  guarantee  against  procuress  of  the  myopia,  that  it  does  not  diminish 
the  proportion  of  (h'tachments  of  the  retina,  V)Ut  rather,  perha])s,  increases 
the  percentao-esoniewliat,  and  tliat  it  (h)es  not  tend  to  Hmit  chorioretinitis 
nor  (Hsease  of  the  vitreous.  Hoepner  recommends  the  operation,  how- 
ever, for  the  reason  tliat  the  sul:)jects  operated  uj)on — those  who  have  had 
the  good  fortune  to  have  escaped  without  compHcations — are  more  com- 
fortable and  have  better  use  of  their  vision  than  before.  Commenting 
upon  this.  Dor  justly  asks  whether  such  a  result  is  not  rather  inade- 
quate. It  was  ))recisely  to  avoid  these  very  complications  of  myopia 
that  most  was  hoj)cd  for  from  the  oj)eration,  rather  than  the  mere  satis- 
faction of  diminishing  the  strength  of  the  correcting  glass. 


Miners'  Nystagmus. — Romiee  {Anna!.  cVocvlisf,  June,  1909,  451)  has 
made  a  study  of  the  manner  of  working  of  miners  in  the  mine,  during  the 
course  of  which  he  examined  600  individuals  affected  with  nystagmus. 
According  to  certain  authors,  miners'  nystagmus  is  consecutive  to  a 
myopathy  of  the  elevator  muscles  of  the  eye.  This  myopathy  is  held  to 
be  due  to  the  excessive  demands  made  upon  the  organ  of  vision,  favored 
by  the  anemia  with  wliich  the  subjects  are  frequently  affected,  the  insuf- 
ficiency of  illumination  being  regarded  as  of  quite  secondary  importance. 
Vertical  nystagmus  is  supposed  to  depend  upon  the  fact  that  the  miner  is 
constantly  obliged  to  direct  his  gaze  upward.  Romiee  has  found  that 
most  miners  when  they  work  do  not  look  upward  at  all,  but  either 
directly  forward  or  downward;  while  among  foresters,  who  have  the 
gaze  constantly  directed  upward,  nystagmus  is  infrequent.  Romiee 
concludes  that  the  principal  ccause  of  this  affection  is  insufficiency  of 
ilhnnination.  Nystagmus,  in  fact,  only  occurs  in  workers  in  coal  mines 
where  the  illumination  is  not  sufficiently  intense,  and  not  in  those  em- 
ployed in  mining  other  substances.  It  would  hence  seem  preferable  to 
speak  of  "coal"  miners'  nystagmus.  Nystagmus  was  less  frequent  in 
mines  where  unprotected  lamps  were  used;  the  safety  lamps  are  soon 
covered  by  a  layer  of  dust  which  greatly  reduces  the  intensity  of  the  light, 
even  as  much  as  70  per  cent.  The  affection  was  found  to  have  dimin- 
ished 50  per  cent,  in  mines  where  electric  lamps  were  employed.  The 
bearing  of  this  upon  prophylaxis  is  obvious:  amelioration  of  illumination 
in  mines  should  be  secured. 


Physiological  Muscae  Volitantes. — Fortin  {Rec.  d'ophtal.,  February, 
1909,  49)  has  made  an  entoptic  study  of  these  objects;  he  finds  that  the 
vitreous  contains  normally  four  kinds  of  elements:  small  granular 
spheres,  pearl-like  bodies  in  strings,  elongated  filaments,  and  glomerules, 
or  muscse  volitantes  par  excellence.  All  these  varieties  are  visible,  par- 
ticularly by  individuals  having  manifest  ametropia  and  long  lashes 
(the  latter  when  incurved  forming  a  series  of  apertures  or  stenopaic 
slits).  Whatever  be  the  histological  signification  of  these  formations  and 
their  physiological  role,  they  are  not  pathological,  but  are  found  in  the 
healthiest  eyes.  Pathological  muscfe  undoubtedly  exist,  but  they  are 
usually  immobile  with  reference  to  the  point  of  fixation ;  they  are  due  to 
opacities  of  the  cornea  or  lens,  and  in  the  latter  case  they  may  be  the 
earliest  symptoms  of  beginning  cataract.  Guerin  records  in  his  treatise 
upon  diseases  of  the  eyes,  published  in  1769,  that  Bartolini,  replying  to 
the  physician,  J.  L,  Hahnemann,  who  complained  of  seeing  spider  webs 
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dancinij  before  his  cycvs,  wntte:  "Tlie  spider  wehs  of  wliieh  you  coin- 
plain  nee(l  not  alarm  you  in  the  least.  I  have  been  haviiij;  the  same 
experience  for  more  tlian  thirty  years,  but  I  was  reassured  upon  learnin<j 
that  they  were  the  occasion  of  more  anxiety  than  real  trouble."  What 
was  true  in  17()9  is  still  true. 

Visual  Disturbances  from  Atoxyl. —  Coppez  (Clin,  ophfal.,  June  10, 
19()!>,  L'7o)  emphasizes  the  untoward  eHects  of  atoxyl  in  internal  or 
external  use.  Atoxyl  even  in  minimum  doses  may  cause  complete  and 
incurable  blindness;  j)ractitioners  who  have  recourse  to  this  danfjerous 
aijent  shouKl  be  on  their  (juard.  Ophthalmologists  ou<;ht  to  banish 
ato.xyl,  and  should  take  pains  to  inform  their  colleacjues,  who  practi.se 
derma tolocry  or  medicine  in  the  tropics,  of  the  dangers  to  the  sight  from 
this  preparation. 


HYGIENE   AND   PUBLIC   HEALTH. 


UNDER   THE    CHARGE    OF 

VICTOR  C.  VAUGHAN,  M.D., 

PBOFESSOR    OF    HYGIENE    IN    THE    DNIVERSITy    OF    MICHIGAN,    ANN    ARBOR. 


The  Fight  Against  Tuberculosis. — The  International  Conference  on 
Tuberculosis  was  held  this  year  at  Stockholm,  the  session  lasting  three 
days,  July  8  to  10.  The  July  issue  of  Tuberculosis  contains  the  papers, 
and  from  these  the  following  abstracts  are  taken: 

WiDSTRAND  tells  of  the  work  of  the  National  Antituberculosis  Associa- 
tion in  Sweden.  This  body,  organized  in  1904,  now  has  a  member- 
ship of  22,457,  equivalent  to  4.16  per  cent,  of  the  total  population. 
The  revenues  of  the  society  come  from  three  sources:  (1)  Members, 
fees,  which  are  two  crowns  per  year  for  the  well-to-do  and  one  crown 
for  the  poorer;  (2)  donations;  and  (3)  the  sale  of  charity  stamps.  The 
total  for  four  years  for  the  sale  of  stamps  amounts  to  263,373  crowns 
and  is  as  much  as  the  fees  and  donations  together.  The  work  of  the 
league  has  been  largely  along  the  line  of  giving  instructions  concerning 
the  disease  and  its  prevention  to  the  public.  Nearly  1000  popular 
lectures  have  been  given  and  eight  pamphlets  have  been  distributed,  in 
editions  of  from  20,000  to  250,000.  All  schools  have  been  supplied 
with  manuals  of  instruction.  In  the  second  place,  the  league  has 
devoted  its  energies  to  the  construction  and  multiplication  of  sanatoriums. 
A  Government  Commission  was  ap})ointed  to  ascertain  the  number  of 
open  cases  of  pulmonary  tuberculosis  in  the  country.  This  was  found 
to  be  about  30,000,  and  it  was  learned  that  about  one-third  of  these  were 
in  immediate  need  of  institutional  help.  In  1908  the  Parliament  made 
provision  for  the  expenditure  during  the  following  ten  years  of  the  sum 
of  11,042,250  crowns  in  the  construction  and  maintenance  of  sana- 
toriums. The  law  now  provides  for  compulsory  notification  of  the 
di.sea.se  and  the  disinfection  of  infected  houses.  Wet  nurses  and  those 
who  handle  milk  must  be  shown  to  be  free  from  the  disease,  and  both 
the  teachers  and  pupils  in  the  schools  are  inspected.  Dispensaries  are 
kept  up  in  the  larger  cities  and  model  workmen's  dwellings  have  been 
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built  and  are  rented  at  low  rates,  provided  their  occupants  live  according 
to  certain  hygienic  rules.  Four  villages  with  a  high  death  rate  from 
tuberculosis  and  in  unsanitary  condition  have  been  taken  in  charge, 
supplied  with  physicians  and  nurses,  and  special  inducements  made  to 
the  inhabitants  to  improve  their  manner  of  living.  Since  1906  the 
league  has  attempted  to  place  the  healthy  children  of  tuberculous  parents 
in  the  country  under  the  care  of  healthy  foster  parents,  following  the 
recommendation  in  this  particular  of  Grancher,  of  France,  but  this  has 
not,  so  far,  worked  well  on  account  of  the  unwillingness  of  the  parents 
to  part  with  their  children. 

Raw,  of  Iviverpool,  holds  that  lupus  is  caused  almost  exclusively  by 
the  bovine  bacillus,  and  that  it  is  conveyed  to  man  in  milk  and  in  other 
bovine  products  or  it  is  spread  from  person  to  person.  He  treats  lupus 
with  tuberculin  made  from  human  bacilli  and  pulmonary  tuberculosis 
with  that  made  from  bovine  bacilli.  He  states  that  he  has  treated 
more  than  100  cases  of  lupus  with  bovine  tuberculin  with  marked 
benefit,  some  being  apparently  quite  cured.  He  has  autopsied  33  per- 
sons with  lupus,  and  in  only  three  of  these  did  he  find  the  lungs  at  all 
affected.  He  has  never  seen  people  with  pulmonary  tuberculosis 
develop  lupus,  but  in  three  cases  he  has  seen  lupus  of  the  neck  extend 
directly  to  the  lung  apex. 

BuHRE,  of  Stockholm,  tells  more  in  detail  of  the  attempts  made  in 
Sweden  to  follow  out  the  recommendation  of  Grancher  in  removing 
the  healthy  children  of  tuberculosis  parents.  Fifty  thousand  kroner 
has  been  set  aside  for  this  purpose  and  197  children  have  been  cared  for 
in  this  way.  It  is,  of  course,  too  early  to  tell  what  the  results  of  this 
will  be. 

Pannwitz,  of  Germany,  discusses  the  construction  and  management 
of  a  sanatorium  for  tuberculous  children.  He  holds  that  sanatoriums 
represent  for  curable  cases  the  quickest  and  surest  means  of  effecting  a 
cure.  Forest  convalescent  stations  cannot  take  the  place  of  sanatoriums. 
because  they  have  not  the  required  facilities.  The  children's  sanatorium 
should  have  sick  pavilions,  one  for  each  sex,  reception  rooms,  and  dormi- 
tories. Play  grounds  free  from  dust  must  be  provided,  and  food  should 
be  abundant,  savory,  easily  digestible,  and  nutritious.  In  jDractice  it 
has  been  found  desirable  to  keep  a  separate  colony  for  those  children 
suspected  of  being  tuberculous.  The  children  should  be  prepared  for 
healthy  rural  occupations.  Those  found  to  be  incurable  should  be 
placed  in  a  section  equipped  with  hospital  comforts. 

Klebs,  of  Germany,  holds  that  the  Ehrlich  theory  does  not  hold  for 
tuberculosis.  Permanent  immunity  must  be  active,  and  can  only  be 
produced  in  livings  beings  who  destroy  newly  invading  germs.  The 
antagonistic  theory  of  immunity  based  on  this  view  is  supported  by  the 
fact  that  vaccinated  individuals  show  partial  variolous  eruptions,  genuine 
variola  eruptions  appearing  in  such  cases  on  certain  portions  of  the  body, 
such  as  the  back  and  the  abdomen,  and  they  are  so  much  the  rarer  as 
the  attacked  child  stands  nearer  the  time  of  vaccination.  Klebs  thinks 
that  the  tubercle  bacilli  of  the  blind  worm  are  the  antagonists  of  the 
tubercle  bacilli  of  warm-blooded  animals,  and  he  uses  the  former  in 
treating  disease  caused  by  the  latter. 

Raw,  of  Liverpool,  thinks  that  the  ophthalmic  and  cutaneous  tests 


HYGIENE   AXD    PUBLIC   HEALTH  4G7 

are  valuaMe  in  the  (lia<ijn().si.s  of  tuberculosis  in  man,  that  the  subcuta- 
neous test  is  good  for  animals,  but  not  desirable  in  man.  He  Jiolds  that 
the  von  Pirquet  test  should  be  made  with  a  strong  tuberculin,  otherwise 
no  effect  is  produced.  While  he  does  not  use  injections  of  tuberculin 
in  the  diagnosis  of  the  disease  in  man  he  does  employ  it  in  the  treat- 
ment ami  thinks  it  valuable  for  this  purpose. 

On  the  other  hand,  Tuhbax,  of  Switzerland,  says  that  the  conjunc- 
tival test  must  be  absolutely  discarded  on  account  of  its  danger.  The 
cutaneous  reliction,  he  holds,  is  too  delicate,  showing  up  when  there  are 
only  local  and  insignificant  lesions.  The  subcutaneous  test  he  regards 
as  the  best  fo/  diagnostic  purposes,  and  holds  that  it  is  safe  if  properly 
applied.  The  opsonic  index  denotes  tuberculosis  if  it  is  below  0.9 
or  above  1.1,  and  if  the  opsonins  are  at  the  same  time  thermostable; 
but  the  normal  state  of  the  index,  between  0.9  and  1.1,  does  not  exclude 
tuberculosis.  If  the  opsonins  are  thermolabile,  while  the  index  is  too 
low,  no  tuberculosis  exists,  but  a  reduction  of  the  resistance  against  it, 
caused  by  other  diseases  (diabetes,  syphilis,  influenza),  must  be  pre- 
sumed. A  strongly  oscillating  index  denotes  progression  of  the  disease, 
while  a  gradual,  uniform  rise  leads  to  tiie  presumption  that  there  is  an 
improvement.  Tiu-ban  states  that  the  serum  of  Marmorek  is  a  specific 
remedy,  useful  in  a  limited  number  of  early  cases  of  pulmonary  and 
other  forms  of  tuberculosis,  but  that  it  does  not  immunize.  The  various 
tuberculins  are  also  regarded  as  specific  remedies,  the  best  according 
to  Turban's  experience  being  Koch's  old  tuberculin.  The  use  of  tuber- 
culins is,  however,  difficult  and  not  free  from  danger.  There  is  in 
certain  individuals  a  limit  beyond  which  it  is  dangerous  to  go,  even  when 
tiie  increase  is  made  slowly.  Surest  protection  from  danger  is  obtained 
by  watching  the  temperature,  which  should  be  taken  in  the  rectum 
every  two  hoiu-s,  combined  with  exact  observations  of  the  diseased 
centre.  There  are  pronounced  centre  reactions  in  the  lungs  without 
any  rise  in  temperature  which  may  demand  a  suspension  of  the  treat- 
ment. 

D'Almeida,  of  Portugal,  urges  the  inspection  of  school  children,  the 
teaching  of  hygiene,  and  the  use  of  vacation  colonies,  especially  on  the 
sea  shore. 

Altschul,  of  Prag,  says:  The  principal  duty  of  the  modern  school 
is  the  hygienic  education  of  youth,  education  for  cleanliness,  for  bodily 
and  mental  ability.  Such  hygienic  instruction  in  school,  consistently 
carried  through  from  the  beginning,  may  and  must  be  followed  up  in  riper 
years  by  a  methodical  teaching  of  hygiene,  when,  among  other  subjects, 
the  question  of  the  combat  against  tuberculosis  must  be  discussed.  The 
compendiums  serving  as  guides  for  the  instruction  must  be  ^Titten  by 
physicians  and  not  by  pedagogues,  because  the  knowledge  of  medical 
science  rectified  by  medical  practice  is  absolutely  indispensable  for  this 
purpose. 

Fraxz,  of  Vienna,  makes  an  interesting  report  upon  a  thousand 
soliders  discharged  in  1901  and  1902  because  they  reacted  to  tuberculin. 
His  conclusions  are  as  follows:  (1)  At  the  age  from  twenty-one  to  twenty- 
three  years  the  strongest  individuals  often  react  to  diagnostic  doses  of 
tuberculin ;  (2)  the  frequency  of  the  reaction  varies  with  the  nationality, 
being  greatest  in  those  among  whom  tuberculosis  is  most  common,  as 
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the  Bosnians;  (3)  of  those  who  reacted  at  that  time,  only  a  small  percent- 
age has  (leveloj)e(l  clinical  evidence  of  the  disease  since;  (4)  up  to  the 
present  time  no  basis  has  l)een  found,  either  in  the  quantity  of  tuberculin 
required  to  ])r()(lu(c  the  reaction  or  in  tlie  intensity  of  the  reaction,  for 
drawing  definite  conclusions  concerning  the  character  and  course  of  the 
inci|)ient  tuberculous  disease;  (5)  a  dose  of  less  than  3  milligrams  is  often 
not  sufficient  to  ascertain  a  latent  tuberculous  infection. 

Hope,  of  Liverj)o()l,  tells  how  tuberculosis  has  decreased  in  his  city 
imder  improved  hygienic  conditions.  In  1885  the  mortality  rate  from 
this  disease  was  2.7  per  1000  among  males,  and  2.2  among  females;  in 
1907  it  was  1.9  and  1.1  respectively. 

KoiiLER,  of  Germany,  calls  attention  to  the  fact  that  consumptives 
are  often  neurasthenics,  and  he  says  that  hygiene  of  the  nervous  system 
must  begin  in  childhood.  On  account  of  the  close  relation  between  the 
hygiene  of  the  nerves  and  the  total  energy  of  the  body,  the  former  must 
be  considered,  with  the  ol)ject  of  creating  a  strong  and  healthy  people, 
as  a  part  of  the  pr()])hylaxis  of  pulmonary  infection. 

MoRiN,  of  Switzerland,  emphasizes  the  value  of  sunlight  in  both  the 
prevention  and  treatment  of  tuberculosis. 

Onodi,  of  Budapest,  claims  that  the  nose  is  often  the  seat  of  a  pri- 
mary tubercular  infection. 

Petren,  of  Sweden,  thinks  that  the  sanatoriums  should  care  for  con- 
sum])tives  in  all  stages.  He  argues  with  much  force  that  it  is  mutually 
beneficial  to  the  incipient  and  the  advanced  to  be  kept  together.  The 
former  are  impressed  with  the  gravity  of  the  disease  and  stimulated  to 
do  their  best,  while  the  latter  are  cheered  and  saved  from  utter  dis- 
couragement. 

Taussig,  of  Prag,  dwells  uj)on  the  desirability  of  more  reliable  and 
thorough  statistics  concerning  tuberculosis. 

Unterberger,  of  St.  Petersburg,  discusses  the  hereditary  transmission 
of  tuberculosis.  An  inflammable  building  and  a  spark  are  necessary 
to  a  conflagration.  The  building  may  be  fireproof;  it  may  burn  slowly, 
or  it  may  be  a  tinder  box.  To  prevent  conflagrations  we  should  build 
fireproof  houses  first  of  all,  and  then  it  is  well  to  limit  the  flying  sparks. 
Too  much  stress  has  been  laid  on  the  bacillus,  and  the  warfare  is  being 
waged  against  the  consumptive  rather  than  the  disease.  The  fear  of  the 
bacillus  is  Avarranted  neither  by  biological  research  nor  by  practical 
observation.  We  must,  of  course,  kill  the  bacilli,  but  we  must  give  more 
thought  to  strengthening  the  bod  v. 
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EXOPHTHALMOS  AND  OTHER  EYE  SIGNS   IN  CHRONIC 
NEPHRITIS. 

By  Lewellys  F.  Barker,  M.D., 

PROFESSOR     OF     MEDICINE     IN    THE    JOHNS   HOPKINS     UNIVERSITY, 
AND 

Frederick  M.  Hanes,  M.D., 

MEDICAL    HOUSE    OFFICER    AT    THE    JOHNS    HOPKINS    HOSPITAL,   BALTIMORE. 

(From  tlie  Medical  Clinic  of  the  .Johns  Ilopkiii.s  University  and  Hospital.) 

It  i.s  the  purpo.se  of  thi.s  coniniunictition  to  direct  attention  to  the 
frecjuent  occurrence  of  exophtiiahno.s  in  chronic  nephritis,  and  to 
advance  the  view  that  the  exophthahnos  of  chronic  nephritis  is  very 
analoujous  to  that  of  exophthahnic  j^oitre,  beino-  but  one  of  a  number 
of  evidences  of  a  chronic  .systemic  intoxication. 

Exophthahnos  can  be  easily  ])i'()(hice(l  experimentally  by  stimu- 
lating the  cervical  chain  of  autonomic  fibers.  According  to  the  work 
of  Landstrom^  and  MacCallum  and  Cornell,'-'  this  exophthalmos  is 
due  to  the  contraction  of  a  cuff  of  plain  muscle  which,  attached  to  the 
septum  orbitale  anteriorly  and  to  tiie  e(|uator  of  the  eyeball  posteri- 
orly, acts  as  an  opponent  of  the  recti  muscles  of  the  eye  and  produces 
exophthalmos  when  it  is  tonically  contracterl.  This  cuff  of  plain 
muscle  is  under  the  control  of  the  autonomic  fibers  passing  to  the  eye 
through  the  cervical  autonomic  chain. 

'  Ueber  Morh)U.s  Ba.sedowii,  'I'hesi.s,  Stockholm,  1907.    The  Pathogenesis  of  the  Eye  Signs 
of  E.xophthalmic  Goitre,  PMitorial  .Jour.   Amer.   Med.   Assoc,  1909,  lii,  476,  0. 
2  The  Mechanism  of  Exophthalmos,  Med.  News,  Oct.  15,  1904. 
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It  seems  unciuestionably  true  that  toxins  produced  by  certain  dis- 
eases are  capable  of  stiniulatinii,-  the  autouoniic  system  and  producing, 
among  other  efi'ects,  exophthahiios.  'i'his  toxic  effect  upon  the 
autotiomic  nerve  fibers  is  most  t'amihar  to  us  in  exophtliahnic  goitre. 
In  Basedow's  disease  the  bodily  functions  under  the  dominion  of  the 
autonomic  system  are  profoundly  affected,  owing  apparently  to  over- 
stinnilation.  Thus,  the  tremor,  tachycardia,  exophthalmos,  sweating, 
vasomotor  dilatation,  and  the  evidences  of  irritation  of  the  central 
nervous  system  are  most  probably  accounted  for  by  the  assumption  of 
chronic  systemic  intoxication,  tlie  exact  nature  of  which  need  not 
concern  us  here. 

Umloubtedly  every  physician  of  experience  has  occasionally 
observed  exophthalmos  and  other  eye  signs  in  cases  of  chronic 
nephritis.  It  is  surprising,  therefore,  that  not  one  of  the  leading 
systematic  treatises  upon  nephritis  which  we  have  been  able  to  con- 
sult, makes  mention  of  exophthalmos  as  a  sign  of  chronic  nephritis. 
It  is  a  not  infre(|uent  finding,  as  we  shall  presently  show.  Though 
we  have  been  observing  exophthalmos  in  chronic  nephritis  and  com- 
menting upon  it  at  the  ward  visits  for  several  years,  the  material 
upon  which  the  conclusions  of  this  paper  are  based  represent  the 
medical  service  of  the  Johns  Hopkins  Hospital  with  chronic  nephritis 
since  January  1,  1909.  Our  total  number  of  cases  is  too  small 
to  permit  of  very  accurate  statistical  deductions,  but  they  are  valu- 
able in  that  the  patients  have  been  studied  with  especial  reference  to 
the  occurrence  of  exophthalmos  and  other  ocular  conditions  in 
chronic  nephritis. 

Among  the  total  admissions  of  thirty-three  cases  of  chronic  neph- 
ritis during  the  first  four  months  of  1909,  16  (48.4  per  cent.)  showed 
exophthalmos.  The  exophthalmos  varied  greatly  in  degree,  as 
did  the  gravity  of  the  nephritic  process  in  the  various  individuals; 
indeed,  it  may  be  stated  that  those  cases  presenting  evidences  of 
serious  intoxication  (suburemic  or  uremic  symptoms)  most  frequently 
showed  exophthalmos  and  one  or  more  of  the  allied  ocular  signs — 
anisocoria,  von  Graefe's,  Moebius',  or  Stellwag's  sign.  Exophthal- 
mos has  been  an  obvious  sign  in  all  of  the  cases  of  chronic  nephritis 
which  have  died  in  the  Johns  Hopkins  Hospital  since  January  1, 
1909,  seven  in  number.  We  have  also  observed  that  the  cases  of 
chronic  nephritis  showing  albuminuric  retinitis  during  this  period 
have  invariably  shown  exophthalmos,  with  one  or  more  of  the  other 
ocular  signs  to  be  spoken  of  presently.  It  should  be  emphasized 
that  exophthalmos  is  but  one  of  several  ocular  signs  which  are 
frequently  present  in  chronic  nephritis. 

We  have  already  referred  to  the  work  of  Landstrom  in  demon- 
strating the  presence  of  a  cuff  of  plain  muscle  attaching  the  eyeball 
anteriorly  to  the  septum  orbitale.  This  author  thinks  that  a 
spastic  condition  of  this  plain  muscle — the  opponens  recti — satis- 
factorily accounts  for  the  widening  of  the  lid  slits  (Stellwag's  sign). 
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(lissociiitioii  of  tlic  iiiovt'iiu'iits  of  tlic  l>;ill  iiiid  li<ls  i  voii  (IraclVs 
siijn),  and  the  l)rt'ak  ot"  c-oiivcr^rciicc  of  tlu-  eyes  (Moehius'  sijrii). 
All  of  tliest'  classic  siifiis  of  cxoplulialmic  t^oitiv  may  he  ])reseiit  in  a 
iiiaximuin  deijree  in  chronic  nephritis  without  the  thyroid  showing]; 
anv  apparent  involvement.  The  conclusion  lies  very  near,  that  in 
both  (liseases  a  chronic  systemic  intoxication  affecting  the  autonomic 
system  is  the  causative  factor  in  the  j)rodu(tion  of  the  ocular  mani- 
festations. In  our  series  of  10  cases  von  ( Jraefe's  si^n  was  positive 
in  11  (68.7  per  cent.),  Stellwag's  was  positive  in  13  (81.3  per  cent.), 
and  INIoebius*  sitjn  was  positive  in  7  (43.7  per  cent.).  The  pupils 
were  noted  as  unetiual  in  5  cases  (31  per  cent.),  and  alhuminuric 
retinitis  was  observed  in  S  cases  (50  per  cent.). 

Exophthalmos  was  associated  with  arterial  hypertension  (pressure 
above  160  mm.)  in  12  of  our  16  cases,  and  in  2  cases  which  may  be 
instanced  (Ray  C.  and  Robert  W.  R.)  a  maximum  deo;ree  of  exoph- 
thalmos was  associated  with  the  maximum  arterial  tension  shown  by 
the  patient ;  as  the  blood  pressure  fell  the  eyes  became  less  prominent. 

We  are  not  of  the  opinion,  however,  that  the  exophthalmos  is  due 
to  chronic  hypertension.  They  may  exist  quite  independently,  and 
certainly  only  a  small  percentage  of  cases  having  arterial  hyper- 
tension show  exophthalmos.  R.  Sattler^  has  described  exophthalmos 
in  some  cases  of  hemorrhagic  retinitis  with  hypertension  due  to 
cardiac,  renal,  and  hepatic  lesions.  It  is  far  more  reasonable  to 
assume  that  the  arterial  hypertension  and  the  eye  signs  mentioned 
are  but  evidences  of  poisoning  by  perhaps  separate  toxins.  It  is 
well  known  that  uremia  may  develop  in  a  patient  whose  blood  pres- 
sure is  not  increased,  and  it  seems  very  probable  that  in  chronic  renal 
insufficiency  several  toxins  are  present  in  the  blood  manifesting 
themselves  in  various  ways. 

Illustrative  Cases.  Case  I. — Annie  P.,  aged  thirty-five  years, 
black,  laundress.  Admitted  November  30,  1908;  discharged  im- 
j)roved  April  12,  1909. 

Complaint.     Shortness  of  breath  and  swelling  of  feet. 

Familij  Ili.sforij.     Negative. 

Pa.ft  Ili.storij.  Patient  had  rheumatism  in  winter  of  1906-07  for 
three  months,  which  seems  to  have  been  of  the  acute  articular  type. 
Patient  gets  up  two  or  three  times  each  night  to  urinate. 

Present  Illness.  Dates  from  April,  1908,  when  she  was  admitted 
to  the  Johns  Hopkins  Hospital  with  dyspncea,  cough,  frothy  expec- 
toration, and  swelling  of  feet.  A  diagnosis  of  aortic  and  mitral 
insufficiency  was  made.  After  her  discharge,  in  1908,  she  remained 
fairly  well  for  a  time,  but  recently  all  of  her  many  symptoms  have 
returned  in  exaggerated  form. 

Physical  Examination.  It  was  noted  that  the  eyes  were  prominent 
(Fig.   1),  pupils  were  ecjual,  moderately  contracted,  reacted  slug- 

»  Arch.  Ophthal.,  New  York,  1885,  xiv,  190  to  195. 
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j^ishly,  and  lids  were  putty.  There  was  a  \v<>ll-iiiarke(l  von  (iraefe's 
sign.  Tliere  were  signs  of  jiordc  and  mitral  insufHciencv  in  the  heart 
and  effusion  in  (he  riglit  pleural  cavity.  The  })atient  had  marked 
anasarca. 

She  gradually  imj)roved,  and  was  discharged  when  able  to  walk 
around  without  nnuh  dvsijncea. 


Fio.  1. — Case  I. 


The  urine  varied  in  specific  gravity  from  1010  to  1020,  and  in  color 
from  pale  yellow  to  orange.  The  quantity  was  reduced,  as  a  rule. 
Albumin  was  constantly  present,  ranging  from  0.5  to  10  grams  per 
liter  by  Esbach.  Rather  numerous  hyaline  and  finely  and  coarsely 
granular  casts. 

The  blood  pressure  averaged  about  120  mm.  Hg.,  reaching  140 
occasionally. 

Case  II. — Ray  C,  aged  twenty-two  years,  single,  Russian  Jewess, 
a  shop  girl.  Admitted  January  1,  1909,  complaining  of  twitchings 
of  the  right  arm  and  hand  and  difficulty  in  speaking. 

The  patient  had  been  admitted  to  this  hospital  also  in  1904,  when 
a  diagnosis  of  hemichorea  was  registered.  At  that  time  the  urine  on 
four  examinations  was  as  follows:  Pale  yellow  in  color,  specific 
gravity  from  1008  to  1012,  trace  of  albumin,  and  upon  one  occasion 
a  few  finely  granular  and  hyaline  casts.  No  exophthalmos  was  noted 
during  this  admission.    The  patient  was  discharged  greatly  improved. 

The  patient's  family  and  past  histories  are  negative  except  for 
frequent  attacks  of  tonsillitis  which  were  quite  severe,  necessitating 
the  removal  of  the  tonsils  one  year  ago. 

The  attack  which  brought  the  patient  to  the  hospital  this  time 
began  November  1,  1908,  with  inability  to  write  due  to  involuntary 
jerkings  of  the  right  arm  and  hand,  and  this  muscular  twitching  has 
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siiur  involved  tlu'  fatt'  and  tonifur  so  that  sju'ccli  lias  Ju'eii  difficult. 
The  patient  also  eoniplained  of  headache  and  pain  over  the  heart. 

'l^he  j)hysi(;d  findini^rs  upon  admission  were  as  follows:  'I'he  eves 
were  niarkeilly  protnl»erant  and  the  lids  and  conjunctiva'  slightlv 
(edematous  (Fig.  2).  Well-marked  Moehius,  von  (Iraefe,  and 
Stellwag  signs.  The  heart  was  slightly  enlarged,  extending  11.5  cm. 
to  the  left  in  the  fourth  intercostal  s])ace.  There  was  a  loud,  rough, 
well-transimtted  systolic  murnuu-.  with  an  accentuated  pulmonic 
secoiul  sound.    The  hlood  j)ressure  upon  admission  was  245  mm.  Hg. 

Dr.  Bordley  examined  the  patient's  eye.s  and  noted  a  marked 
(edema  of  the  disk  and  retina,  obscuring  most  of  the  ve.ssels  on  the 
border  of  the  disk,  with  several  small  hemorrhages  and  white  placjue.s 
scattered  over  both  fundi,  'i'he  changes  were  thought  to  be  un(jues- 
tionably  of  nephritic  orgiii. 


Fi. 


Case  II. 


Three  weeks  after  admi-ssion  the  patient  developed  a  severe 
multiform  erythema,  which  persisted  for  ten  days.  On  February 
10,  she  complained  of  excruciating  headache  and  nausea,  with 
vomiting,  and  at  eleven  o'clock  had  a  general  convulsion.  This 
was  followed  by  three  similar  convulsions  during  the  afternoon. 
The  patient  responded  well  to  treatment,  and  gradually  returned  to 
her  former  condition.  Since  these  first  convulsions  the  patient  has 
had  two  similar  attacks,  with  four  and  ten  convulsions,  respectively, 
and  unconsciousness  lasting  from  six  to  twelve  hours. 

The  blood  upon  admission  showed  red  blood  cells,  5,400,000; 
white  blood  cells,  13,300;  hemoglobin,  90  per  cent.  The  leukocytes 
have  ranged  since  then  from  7000  to  25,000  and  the  red  blood  cells 
have  fallen  to  4,100,000,  hemoglobin  to  70  per  cent.  The  urinary 
picture  has  been  as  follows:  Total  amount  from  1  to  1^  liters;  pale 
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yellow,  dear;  specific  gravity  ranging  about  1012;  no  sugar;  heavy 
cloud  of  albumin,  ranging  from  2  to  10  grams  per  liter  by  Esbach; 
numerous  hyaline  and  finely  and  coarsely  gramilar  casts. 

The  blood  pressure  upon  admission  was  245  mm.  Hg.,  and  since 
then  has  been  elevated,  with  an  average  of  about  215,  frequently 
reaching  230. 

Exophthalmos  (Fig.  2)  has  been  a  very  constant  and  striking 
feature,  remarked  by  all  observers.  It  has  varied  in  degree  from  time 
to  time,  growing  definitely  less  as  the  patient's  condition  improved 
and  becoming  more  marked  with  each  exacerbation. 

Case  III. — R()l)ert  W.  B.,  married,  aged  fifty-one  years,  white,  a 
painter.     Admitted  January  15,  1909.     Died  January  17,  1909. 

The  patient  had  been  admitted  to  the  hospital  in  1901,  and  a 
diagnosis  of  lead  poisoning  with  peripheral  neuritis  was  then  regis- 
tered. He  complained  on  present  admission  of  severe  pain  all  over 
the  body,  and  headache. 

Family  Hi.siori/.     Negative. 

Past  History.  Patient  says  he  has  had  malaria  several  times.  He 
is  subject  to  severe  headaches  and  has  been  as  long  as  he  can  remem- 
ber. Eve  sight  has  been  failing  steadily  for  the  last  five  years.  P'or 
the  last  two  years  he  had  been  suffering  with  attacks  of  palpitation 
and  orthopnoea.  Gastric  and  intestinal  disorder  with  vomiting  and 
diarrhoea  have  been  rather  frecjuent  of  late.  He  has  had  to  get  up 
several  times  each  night  for  the  past  five  years  to  urinate,  and  passes 
his  urine  frequently  during  the  day.  The  patient  has  been  a  heavy 
smoker,  a  constant  beer  drinker,  and  he  very  often  drinks  whisky 
before  breakfast.  In  1901  he  suffered  from  a  severe  peripheral 
neuritis  due  to  lead  poisoning,  and  was  treated  in  the  Johns  Hopkins 
Hospital.  At  that  time  the  specific  gravity  of  the  urine  was  1010, 
with  a  trace  of  albumin  and  a  few  hyaline  casts. 

Present  Illness.  For  the  past  six  months  the  patient  has  been 
unable  to  work  much,  and  has  felt  very  feeble  and  weak.  During  this 
time  he  has  had  frequent  attacks  of  abdominal  pain,  has  been  con- 
stantly constipated,  short  of  breath  on  exertion,  and  subject  to 
orthopncea.  One  week  before  admission  he  was  confined  to  his  bed 
wnth  very  severe  headache,  constipation,  and  was  at  times  irrational. 
He  passed  large  amounts  of  urine  during  the  day  and  rose  from  one 
to  seven  times  at  night  to  urinate. 

Physical  Exaniiiiatiu)i.  Patient  in  a  rather  lethargic,  torpid  con- 
dition, respirations  16  to  a  minute,  very  deep,  and  with  groaning 
expirations.  ^luscular  twitchings  of  the  arms  noted  on  admission. 
The  patient  was  thin,  poorly  nourished,  very  anemic  looking,  had 
pale  mucous  membranes  and  a  dry,  harsh  skin.  The  eyes  were  very 
prominent  and  staring,  the  sclera'  were  visible  above  and  below  the 
iris.  The  right  eye  was  more  prominent  than  the  left.  The  pupils 
were  equal  and  reacted  normally.  There  was  marked  dissociation 
of  the  lids,  and  the  eyeball  convergence  was  very  poor.    The  heart 
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was  slit^htly  oiilarj^rd,  with  marked  arteriosclerosis  of  the  pciiplicial 
vessels.    There  was  a  (l()ul)le  wrist-(h"(>j)  present. 

Tpon  the  (lay  t'ollowint;  adiiiissioii  the  patient  had  a  ;j;eneral  con- 
vnlsion.  It  was  I'ollowetl  hy  two  convulsions  a  few  hours  later. 
I  pou  ophthalmoscopic  examination  there  was  .i  well-marked  alhu- 
minuric  retinitis,  with  oedema,  exudate,  and  hemorrhages  in  l)()th 
eves.  The  retinal  arteries  were  tortuous  and  small. 
"  The  blood  showed  3,()()(),()(K)  red  cells,  11,000  white  cells,  35  per 
cent,  hemoijlobin.  CJrawitz  granules  were  demonstrated  in  the  red 
Mood  cells.  The  blood  pressure  upon  admission  was  100  mm.  Hg., 
and  this  fell  to  110  at  time  of  death.  It  was  noted  that  the  exoph- 
thalmos-, so  marked  upon  admission,  was  much  less  marked  at  the 
time  of  death. 

The  urine  upon  two  examinations  was  noted  as  light  yellow; 
specific  gravity,  1012;  albumin  positive,  with  large  numbers  of  gran- 
ular casts,  pus  cells,  and  epithelial  cells. 

The  diagnosis  of  chronic  nephritis  with  acute  exacerbation  follow- 
int;  saturnism  and  chronic  alcoholism  was  made. 

Autopsy,  No.  3155.  Anatomical  diagnosis:  Extreme  grade  of 
acute  and  chronic  diffuse  nephritis;  oedema  of  the  brain;  concen- 
tric hypertrophy  of  the  heart;  bilateral  ijronchopneumonia;  j)leural 
cedema;  acute  pericarditis;  fatty  degeneration  of  the  liver;  anemia. 

Case  IV. — Jos.  B.,  married,  aged  forty-eight  years,  white,  a  tailor. 
Admitted  January  13,  1909.  Discharged  February  25,  1909,  im- 
proved. 

Complaint.     Cough,  pain  in  back. 

Family  History.     Negative. 

Past  History.  Negative  except  that  for  some  years  he  has  had  to 
get  up  two  or  three  times  at  night  to  urinate.  Drinks  five  or  six 
gla.sses  of  beer  daily,  two  glasses  of  whisky,  and  gin  occasionally. 

Present  Illness.  Began  four  weeks  ago  with  a  cold  anfl  cough  and 
pain  in  back.  His  head  has  ached  violently  and  his  eye  sight  has  been 
growing  worse.  He  has  had  anorexia  and  polyuria  for  the  past  four 
weeks. 

Physical  Examination.  Patient  was  very  pale  and  drowsy.  Slight 
dyspnoea,  28  to  minute.  The  eyes  were  noted  as  very  prominent  and 
staring,  lids  .somewhat  oedematous  and  inflamed.  Right  pupil  was 
larger  than  the  left,  both  reacted  to  light  and  accommodation.  The 
heart  was  slightly  enlarged;  sounds  clear.  During  the  examination 
the  patient  became  violently  delirious  and  had  to  be  placed  in  a 
restraining  jacket. 

Dr.  Randolph,  upon  ophthalmoscopic  examination,  noted  a  high 
grade  of  arteriosclerosis  of  the  retinal  vessels  with  several  hemor- 
rhages in  both  fundi;  also  marked  exophthalmos,  the  left  eye  being 
more  prominent  than  the  right,  and  a  high  grade  of  peripheral 
arteriosclerosis. 

There  were  5,200,000  red  blood  cells,  11,200  white  blood  cells, 
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SO  \)vv  cent.  lieinoii;l()l)iii.  The  blood  pressure  upon  admission  was 
240;  fell  to  140  under  continuous  use  of  sodium  nitrite. 

The  urine  upon  admission  was  pale  yellow,  clear,  increased  in 
(juantity;  specific  (gravity,  1012;  marked  trace  of  albumin  with 
moderate  mnuber  of  finely  irranular  and  hyaline  casts. 

As  the  blood  pressure  fell  the  urinary  output  became  greatly 
decreased,  being  as  low  as  150  c.c.  in  twenty-four  hours.  The 
specific  gravity  averaged  1020,  going  as  high  as  1032.  The  hyaline 
and  granular  casts  persisted. 

The  patient  left  the  hospital  greatly  improved,  and  a  diagnosis  of 
chronic  nephritis  with  uremia  was  registered. 

Case  V. — Oscar  T.  H.,  married,  aged  forty-six  years,  white.  A 
musician.     Admitted  March  2,  1909.    Died  March  5,  1909. 

Coniplainf.     Shortness  of  breath. 

Family  History.     Unimportant. 

Past  H  is'tory.  The  only  item  of  importance  is  that  the  patient  says 
he  has  to  get  up  every  hour  during  the  night  to  urinate.  Voids  a 
large  quantity  during  the  night,  two  quarts  he  thinks.  He  does  not 
urinate  very  nuich  during  the  day.  Of  late  he  has  had  to  get  up  only 
three  or  four  times  durino-  the  niHit.  Patient  has  drunk  beer  and 
whiskey  to  excess,  and  has  been  a  heavy  smoker. 

Presoit  Illness.  Began  two  years  ago,  when  patient  became  short 
of  breath  while  blowing  a  cornet  as  he  was  marching  up  hill.  This 
shortness  of  breath  has  grown  markedly  worse,  and  he  had  to  give  up 
blowing  musical  instruments.  About  a  month  ago  he  began  to  be 
giddy  and  dizzy  upon  attempting  to  work,  and  this  symptom  has  per- 
sisted.   His  feet  have  been  swollen  for  the  past  two  weeks. 

Physical  Examitiatiou.  Revealed  a  pallid,  dyspnoeic  man  with 
typical  Cheyne-Stokes  respiration.  Dr.  Thayer  noted  that  the 
radials  were  thickened,  feeling  like  small  cords.  The  temporals  were 
markedly  arteriosclerotic.  The  eyes  were  distinctly  exophthalmic, 
and  in  l)()th  fundi  there  were  exudate  and  hemorrhages  together  with 
neuroretinal  oedema,  presenting  a  picture  of  albuminuric  retinitis. 
The  heart  was  enlarged  15.5  cm.  to  the  left  and  5  cm.  to  the  right. 
There  was  a  gallop  rhythm  to  the  heart,  but  no  distinct  murmurs  were 
audible.  The  blood  pressure  ranged  from  230  to  200  mm.  Hg. 
There  were  numerous  fine  rales  at  the  bases  of  both  lungs.  The 
liver  was  easily  palpable,  and  there  was  shifting  didness  in  both 
flanks.  Dr.  Thayer  summed  up  the  case  as  follows:  Marked 
Cheyne-Stokes  respiration;  oedema  of  lungs;  enlarged  heart  from 
high  blood  pressure;  large  liver;  oedema  of  back  and  legs;  albumin- 
uric retinitis,  and  the  case  was  diagnosticated  as  chronic  interstitial 
nephritis. 

There  were  5,800,000  red  blood  cells,  8600  white  blood  cells, 
87  per  cent.  hemoglol)in.  The  urine  was  not  increased  in  amount. 
It  was  pale  yellow  and  clear;  specific  gravity,  1010;  heavy  cloud  of 
albumin;  numerous  coarsely  granular  and  hyaline  casts. 
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ratifiit  sank  into  coma  and  dit-d  tliivc  davs  after  admission. 

Autop.si/,  No.  olT'J.  Maivh  o,  lOO'.l.  Anatomical  diagnosis: 
Extreme  arteriosclerosis  with  almost  complete  obliteration  of  many 
of  the  ])rincij)al  arteries,  including  the  reiials,  mesenteric,  hepatic, 
coronaries,  cd'liac,  etc.;  extreme  hypertrophy  ot"  the  heart;  fibrous 
myocarditis;  atrophied  kidneys;  degenerative  changes  of  the  kidneys; 
chronic  passive  congestion  of  the  lungs. 

Case  VI. — J.  J.  McF.,  male,  single,  aged  thirty-two  years,  white. 
A  bridge  worker,  using  lead  paints  a  great  deal.  Admitted  Februarv 
24,  19U1).     Died  March  :j,  1009. 

Complaint.     Pain  in  the  left  side  and  shortness  of  breath. 
.FamUif  Ilisiorij.     Negative. 

Past  History.  Unimj)ortant,  except  that  the  patient  has  been  a 
worker  in  lead  paints  all  his  life,  has  drunk  freely  of  beer  and  whiskey, 
and  has  smoked  moderatelv. 


Fig.  3.— Case  VI. 

Present  Illness.  Patient  says  he  was  well  until  four  days  before 
admission.  Went  to  bed  at  10  p.m.,  and  as  soon  as  he  got  into  bed 
became  suddenly  short  of  breath.  He  was  unable  to  breathe  lying 
down.  This  attack  lasted  for  half  an  hour.  Pain  then  developed  in 
the  left  chest,  with  a  cough.  Pain  in  the  left  side  and  cough  have 
continued  for  the  past  four  days  and  the  patient's  bowels  have  not 
moved  during  this  time. 

Physical  Examination.  There  was  marked  staring  exophthalmos 
of  both  eyes  (Fig.  3).  Von  Graefe's  and  Moebius'  signs  were  well 
marked.  The  pupils  were  equal  and  reacted  normally.  The  heart 
presented  evidence  of  a  pericardial  effusion;  a  systolic  murmur  at 
the  apex  was  heard  in  addition  to  a  pericardial  friction  rub.  There 
was  a  pleural  friction  rub  with  slight  dulness  at  each  base  behind. 
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Tht'iv  was  a  t()j)liii.s  in  the  ri<>;ht  ear,  vvliich  contaiiu'd  sodium 
biurate  crystals,  and  the  patient  <i;ave  a  liistorv  of  arthritis  of  the  big 
toes,  so  that  lie  certainly  had  ^out.  Dr.  Randolph  examined  the 
fundi  oculi  and  noted  the  presence  of  albuminuric  retinitis  in  both. 

On  March  1  the  ])ericardium  was  tapped  and  about  30  c.c.  of 
heinorrhaoic  fluid  removed. 

Blood  Examiiialioit.  2,<)()(),()()0  red  blood  cells,  18,000  white  blood 
cells,  and  48  per  cent,  hemoglobin.  The  blood  pressure  was  170 
mm.  Hg.,  and  fell  to  150  at  time  of  death. 

The  urine  was  constantly  increased  in  amount,  pale  yellow; 
specific  gravity,  1010  upon  four  examniations;  albumin  1.5  to  2 
grams  per  liter  by  Esbach,  and  there  were  hyaline,  granular,  and 
waxy  casts. 

Auiop.sy,  Xo.  3 170.  March  3,  1909.  Anatomical  diagnosis: 
Chronic  difi'use  nephritis,  small  granular  kidney;  lead  poisoning; 
cardiac  dilatation  and  hypertrophy;  arteriosclerosis;  organizing 
hemorrhagic  pericarditis  with  effusion;  serofibrinous  pleuritis, 
bilateral  with  effusion;  hemorrhagic  bronchopneumonia;  oedema 
and  atelectasis  of  the  lungs;  gouty  arthritis;  tophi;  encapsulated 
typical  tuberculous  foci. 

Case  VII. — ^William  B.,  aged  forty-six  years,  white.  A  metal 
polisher.  Admitted  March  4,  1909."  Discharged  April  5,  1909, 
improved. 

Complaiiif.     Shortness  of  breath  and  pain  in  back  and  left  side. 

Family  Ilisiory.     Negative. 

Past  History.     Without  bearing  upon  the  present  illness. 

Present  Illness.  Began  four  weeks  before  his  admission  with  short- 
ness of  breath  and  palpitation.  He  has  been  troubled  pretty  con- 
stantly of  late  with  attacks  of  dizziness.  He  is  dyspna^c  upon  slight 
exertion.  He  is  up  six  or  eight  times  during  each  night  to  void. 
Urine  is  pale,  clear,  and  greatly  increased  in  quantity.  He  is  troubled 
with  cramps  in  the  calves  of  his  legs  at  night.  He  occasionally  has 
numbness  of  the  right  arm  and  side,  which  he  has  noticed  during  the 
past  year.    The  legs  are  sometimes  swollen  in  the  morning. 

Physical  Examination.  Revealed  a  well-nourished  man,  slightly 
dyspnoeic.  The  eyes  were  markedly  exophthalmic  (Fig.  4).  The  con- 
junctivae were  slightly  nedematous.  The  pupils  were  small,  tending 
to  myosis,  reacting  to  light.  There  was  a  positive  ]\Ioebius'  sign. 
No  von  Graefe's  or  Joffroy's  signs.  The  lid  slits  were  widened. 
Dr.  Bordley,  upon  ophthalmoscopic  examination,  noted  that  there 
was  marked  retinal  arteriosclerosis  and  typical  albimiinuric  retinitis, 
as  evidenced  by  neuro retinal  oedema,  white  plaques,  and  nimierous 
hemorrhages  in  both  fundi.  The  heart  was  enlarged,  extending 
14.5  cm.  to  left  in  fifth  interspace  and  4  cm.  to  right.  The  heart 
w^as  irregular  in  protodiastolic  gallop  rhythm,  and  a  fine  systolic 
murmur  at  apex.     There  was  marked  general  arteriosclerosis. 

Dr.  Barker  summarized  the  case  as  follows:  "History  of  alcohol- 
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ism.  aciK'  rosacea,  di/ziiu'ss,  j)alj)itati()ii,  dyspna'a,  |)i)lyuria,  and 
|«)llakiiiria,  albumiiiiiria.  (vlindniria.  exoplitlialmos,  (gallop  rhythm, 
marked  arteriosclerosis.  The  {)atieiit  probably  has  a  contracted 
arteriosclerotic  kitiney  with  enlarfj;ed  heart  due  to  the  renal  and 
vascular  chan»;es.  (^uite  j»ossibly  he  has  a  bcifimiini;  cerebral 
arteriosclerosis.  The  heart  is  bei^iunino;  to  show  mitral  insufficiency — 
j)robablv  relative." 

Blood.     Hetl    blood    cells.   4.4( )().()()();    white   blood    cells;    8600; 
hemoglobin,  70  to  SO  per  cent. 


Fig.  4.— Case  VII. 

The  urine  was  increased  in  amount,  pale  yellow;  specific  gravity 
averaged  1012;  albumin  0.5  to  2  grams  per  liter;  moderate  number 
of  hyaline  and  finely  granular  casts. 

There  was  chronic  arterial  hypertension,  the  pressure  seldom  fall- 
ing below  200  and  rising  as  high  as  230  on  several  occasions.  The 
patient's  family  (wife  and  daughter)  state  that  the  eyes  have  grown 
prominent  during  the  past  eight  months.  The  diagnosis  of  arterio- 
sclerosis, chronic  nephritis,  and  myocardial  disease  was  registered. 

Case  VIII. — Jeremiah  F.,  married,  aged  sixtv-four  vears,  black. 
A  cook.  Admitted  April  1,  1909.  Discharged  April  28,  1909, 
improved. 

Family  History.     Negative. 

Past  History.  Without  bearing  upon  present  illness.  For  about 
a  year  patient  has  had  frequency  of  micturition,  up  three  or  four 
times  at  night  to  void.     The  same  number  of  times  during  the  day. 

Present  Illness.  Began  March  25,  1909,  with  an  attack  of  short- 
ness of  breath.  He  had  pain  in  his  lungs  of  an  acute  cramp-like  char- 
acter, and  had  a  severe  cough  and  orthopnoea.  His  legs  began  to 
swell  a  week  before  admission. 
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Physical  Exaviination.  The  patient  was  poorly  nourished.  Ihe 
skin  was  (h-v  and  harsh.  Tiie  eyes  showed  well-marked  exophthalmos 
and  positive  Stellwag's,  von  Graefe's,  and  Moebius'  signs.  The 
right  pn])il  was  larger  than  the  left.  The  pupils  reacted  very  slug- 
gishlv  to  light  and  acconnnodation.  The  heart  was  slightly  enlarged, 
extending  12  em.  to  left  in  fifth  intercostal  space,  and  4.5  cm.  to 
right,  'i'he  action  was  irregular  with  extra  systoles.  No  murmur. 
There  was  markeil  general  arteriosclerosis. 

Red  blood  cells,  3,530,000;  white  blood  cells,  4900;  hemoglobin, 
GO  per  cent.     The  blood  pressure  was  normal. 

The  urine  was  pale  yellow  in  color,  from  1012  to  1020  in  specific 
gravity,  with  a  trace  of  albumin  and  a  few  hyaline  casts.  The  total 
daily  amount  of  urine  was  rather  small. 

Case  IX. — George  H.  E.,  widower,  aged  fifty-three  years.  A 
painter.     Admitted  ^Nlarch  S,  1009.    Died  forty-eight  hours  later. 

Complained  of  pain  in  stomach. 

The  family  and  past  history  contain  nothing  of  importance. 

The  presoit  ilhwss  began  about  January  1,  1909.  Patient  began 
to  lose  his  appetite  and  had  dull  burning  pain  in  the  abdomen.  This 
pain  bore  no  reference  to  food  taken.  No  vomiting.  For  the  past 
five  months  the  patient  has  had  to  get  up  several  times  each  night  to 
urinate. 

Physical  Examination.  Patient  presented  a  haggard,  pallid, 
emaciated  appearance,  with  a  marked  dyspnoea.  The  eyes  were 
strikingly  prominent,  giving  a  staring  expression  to  the  face.  Stell- 
wag's  and  von  Graefe's  signs  were  present.  The  left  pupil  was 
slightly  larger  than  the  right;  both  reacted  to  light  and  accommoda- 
tion. Both  parotid  glands  were  swollen  and  tender.  The  mucous 
membranes  were  pale,  and  the  skin  was  harsh  and  dry.  The  heart 
was  enlarged,  extending  12.5  cm.  to  left.  No  murmurs.  There  was 
diffuse  arteriosclerosis  in  peripheral  vessels.  The  epigastrium  was 
filled  with  a  tumor  mass,  which  extended  8  cm.  below  costal  margin 
in  right  mammarv  line,  3  cm.  above  umbilicus  in  mid  line. 

The  red  blood  cells  were  3,260,000;  white  blood  cells,  7600; 
hemoglobin,  60  per  cent.  The  blood  pressure  was  110  upon  single 
examination. 

Two  urinary  examinations  were  made.  The  lu'ine  was  greatly 
reduced  in  amount,  catheterization  being  necessary  to  obtain  a 
specimen.  The  urine  was  yellow,  specific  gravity  w^as  1020,  distinct 
trace  of  albumin ;  and  contained  hyaline  finely  and  coarsely  granular 
casts. 

The  patien,t  died  rather  suddenly  on  the  second  day  in  the  hospital. 
No  autopsy  obtained.  The  tumor  mass  in  the  epigastrium  was 
thought  to  have  been  carcinoma. 

Case  X. — Herman  G.  M.,  aged  fifty-two  years,  white.  A  brick- 
laver.  Admitted  April  5,  1909.  Discharged  improved  April  19, 
1909. 
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Cum  plaint.     Sliordu'ss  of  hrciitli. 

Fa  HI  III/  II  istorij.     Nfiiiit  ivr. 

Past  llislari/.  I'atit'iit  liad  niahiriji  tliirty  vrars  at;o  aixl  j)l('iirisv 
t\veiit\-t\V()  years  aj^o.  Ivijilit  years  a<i;o,  in  A{)ril,  11)01,  j)aticiit  liad  a 
paralytic  stroke  of  tlic  r\^\\t  side,  iiivoivino-  face,  arm,  and  le^.  He 
recovered  almost  com|)letely  from  this  attack.  The  patient  drinks 
^in  and  whiskey  to  excess  and  chews  a  pini;'  of  tobacco  a  day.  His 
occMj)ation  e\j)oses  him  to  inclement  weather  and  snhjects  him  to 
hard  work. 

Present  Illness.  Be<i;an  two  weeks  ago,  March  2;^,  1909,  with 
drowsiness,  weakness,  and  shortne.ss  of  breath.  Aw'eek  later  patient 
iiad  pain  in  e})ii'astrimn  just  above  umbilicus.  Appetite  became  poor 
and  l)owels  constipated.  For  the  ])ast  three  days  he  has  vomited  two 
or  three  times  a  day.  Patient  has  had  to  <iet  up  eight  or  nine  times 
at  night  to  void,  and  about  nine  or  ten  times  during  the  day.  His 
ankles  and  legs  are  sometimes  swollen. 

Phi/sical  E.va  mi  nation.  Revealed  a  short  plethoric  individual, 
dyspnfvic,  breathing  'M)  to  minute.  The  eyes  were  markedly  promi- 
nent, producing  a  distinct  stare.  There  was  a  fairly  well-marked 
von  Graefe's  sign.  The  right  pupil  was  slightly  larger  than  the  left, 
both  reacted  normally.  The  heart  was  enlarged  16  cm.  to  left  in 
fifth  intercostal  sj)ace,  and  4.5  cm.  to  right.  No  murmurs.  There 
was  a  well-marked  j)rotodiastolic  gallop  rhythm.  There  was  very 
slight  a?dema  of  the  feet. 

No  ophthalmoscopic  examination  was  made. 

Red  blood  cells,  r).10S,()()();  white  blood  cells,  14,200;  hemoglobin, 
95  per  cent.  The  blood  pressm-e  ranged  from  200  to  130,  remaining 
most  of  the  time  between  ISO  and  200  mm.  Hg. 

The  urine  was  reduced  in  amount  to  500  c.c.  or  less  in  twenty-four 
hours,  which  was  probably  due  to  the  free  pui-gation  and  sweating. 
The  urine  was  reddish  yellow  in  color,  averaged  1022  in  specific 
gravity;  all)mnin,  0.25  grams  per  liter  by  Plsbach  on  five  examina- 
tions. There  was  a  moderate  number  of  finely  granular  and  hyaline 
casts. 

Case  XI. — Henrv  R.,  aged  sixty-one  years,  black.  Admitted 
April  28,  1909. 

Complaint.     Pain  in  back. 

Family  History.     Unimportant. 

Past  History.  Patient  had  diphtheria  at  fourteen,  malaria  six  years 
ago,  and  had  cough  with  shortness  of  breath  for  past  two  years. 
Chronically  constipated.  The  patient  is  up  three  times  each  night 
to  urinate.  Has  .some  difficulty  in  starting  stream.  Patient  has  been 
a  heavy  drinker  for  past  ten  years,  taking  eight  glasses  of  beer  and 
two  or  three  glasses  of  gin  or  whiskey  a  day.  Usually  drinks  a  gla.ss 
of  l)eer  every  morning  before  breakfast.  Has  worked  hard  all  his 
life,  and  is  exposed  to  the  weather  a  great  deal.  Thinks  he  has  lost 
18  pounds  in  the  past  year. 
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Present  Ilhics.s.  In  February,  1909,  the  patient  was  taken  with 
sudden  sharj)  pain  in  the  small  of  his  back  and  became  very  short  of 
breath.  The  pain  in  iiis  back  was  so  severe  that  he  came  to  the 
Dispensary  and  was  put  in  a  cast  two  weeks  ago,  but  without  relief. 
This  pain  has  been  present  for  last  two  months  and  is  worse  on 
coughing  and  when  he  stoops  over.  Has  been  constantly  dyspnoeic 
and  orthopiueic.  About  a  week  ago  his  stomach  and  legs  began  to 
swell. 

Physical  Examination.  Patient  is  irrational,  though  not  violently 
delirious.  Breathing,  32  to  minute;  breath,  urinous.  The  eyes  are 
moderately  exophthalmotic;  lid  slits  wide;  pupils  very  small  and  react 
sluggishly.  Von  Graefe's  sign  is  positive  and  convergence  is  very 
poor.  The  mucous  membranes  are  pale,  and  skin  is  harsh  and  dry. 
The  heart  is  enlarged,  extending  15.5  cm.  to  left  in  fifth  intercostal 
space,  3.5  cm.  to  right  in  fourth  intercostal  space.  There  is  a  loud 
transmitted  systolic  nuu-mur  at  apex  and  a  diastolic  murmur  in 
aortic  area.  The  liver  is  somewhat  enlarged.  Movable  dulness  in 
the  flanks  and  definite  oedema  of  the  ankles. 

Red  blood  cells,  2,880,000;  white  blood  cells,  6,800;  hemoglobin, 
50  per  cent.    Blood  pressure  is  140  mm.  Hg. 

Urine  is  decreased  in  amount,  orange  yellow,  specific  gravity  1014, 
and  contains  hyaline  and  finely  and  coarsely  granular  casts. 

Case  XII. —  George  L.  P.,  married,  aged  thirty-three  years. 
Admitted  to  the  hospital  April  25,  1909,  and  died  the  same  day. 
Of  importance  in  the  family  history  is  the  fact  that  the  patient's 
father  and  his  sister  died  of  tuberculosis,  and  both  grandparents  died 
with  Bright's  disease. 

Past  Histmy.  Had  scarlet  fever  at  eleven  without  apparent 
sequels.     History  otherwise  negative. 

Present  Illness.  Began  five  months  ago.  Patient  noticed  he  was 
passing  much  more  urine  than  normal,  up  four  or  five  times  each 
night  to  urinate.  Two  months  ago  patient's  eyes  began  to  fail  him, 
objects  were  blurred,  and  at  times  he  was  almost  completely  blind. 
Severe  headaches  have  been  present  for  the  last  two  months.  The 
patient  grew  gradually  weaker,  and  he  suffered  a  great  deal  with 
nausea  and  vomiting.  His  condition  grew  gradually  worse  until 
nine  days  before  admission,  when  he  took  to  his  bed  and  vomited 
constantly.    Since  this  time  his  urine  has  l)een  very  scanty. 

Physical  Examinatio)i.  Positive  findings  were  as  follows:  Patient 
was  thin  and  anemic  in  appearance.  The  eyes  were  very  prominent, 
giving  a  markedly  staring  appearance  to  the  face.  Stellwag's  and 
von  (rraefe's  signs  were  well  marked.  Pupils  were  equal  and  reacted 
to  light  and  accommodation.  The  mucous  membranes  and  skin 
were  very  dry.  The  heart  was  enlarged,  extending  11.5  cm.  to  left 
in  fifth  intercostal  space  and  3.5  cm.  to  right  in  fourth  intercostal 
space.     There  was  a  short  systolic  murmur  at  apex.     The  aortic 
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.set't)ii(l  sdimd  was  louder  than  tlif  piiliinMiary  sccdiid.  'riicrc  was 
motleratf  arteriosclerosis. 

Upon  ()|)Iitlialin()se()j)ie  exaiiiiiiatioii  a  marked  allMiiniiiiiric 
retinitis  was  revealed,  with  neiiron'tinal  o'deiiia  and  many  white 
patehes  of  exudate.    Several  lari^e  hemorrhat^es  in  both  fundi. 

The  blood  pieture  was  a.s  follows:  4,192,()(H)  red  cells,  21,800 
white  cells,  (il)  per  cent.  hemo<i;l(>l)in.  The  Mood  pressure  was  120 
nun.  lli;'. 

The  urine  was  ilecreased  in  amount;  specific  gravity,  1012;  pale 
yellow  in  color;  albumin  in  large  (juantity,  Ksbach,  4  grams  j)er  liter, 
and  there  w^ere  fairly  numerous  graiuilar  casts. 

Cask  XIll. — Daniel  H.,  aged  fifty-five  years,  married.  A  farmer. 
Adinittetl  April  20,  IDDD,  complaining  of  weakness.  Died  in  coma 
May  1,  1909. 

The  familij  and  past  history  are  without  bearing  upon  the  present 
illness.  The  patient  gave  a  history  of  rising  once  each  night  to 
urinate. 

The  present  illness  began  a  year  ago.  Tiie  patient  noticed  that 
he  was  gradually  growing  weaker.  Exertion  caused  him  shortness 
of  breath,  which  symptom  has  grown  constantly  more  marked 
during  the  past  year.  About  one  month  ago  he  noticed  that  his 
sight  was  failing,  and  since  then  has  been  unable  to  read  ordinary 
print.  There  has  been  no  (pdema  of  the  feet  and  ankles.  He  has 
been  getting  up  two  or  three  times  at  night  to  urinate,  but  thinks 
the  total  (juantity  voided  has  not  been  greatly  increased.  Ten  days 
before  admission  the  patient  sank  into  a  coma  from  which  he  could 
he  easily  aroused.  Four  days  ago  the  })atient  had  a  general  con- 
vulsion, since  when  he  has  been  unconscious,  and  was  brought  into 
the  hospital  in  a  comatose  condition. 

The  positive  })hysical  findings  were  as  follow^s:  Patient  comatose, 
and  at  times  there  are  raj)id  twitchings  of  the  right  arm.  There  is  a 
coarse  tremor  of  the  hand.  Breath  is  urinous.  Mucous  membranes 
are  pale.  The  right  pupil  is  larger  than  the  left.  Both  react 
normally.  The  eyeballs  are  markedly  prominent  and  there  is  a  well- 
marked  von  Graefe's  sign.  The  right  eyeball  seems  more  prominent 
than  the  left.  Upon  ophthalmoscopic  examination  there  was  a  most 
marked  neuroretinal  oedema,  arteries  tortuous,  and  scattered  through- 
out both  fundi  numerous  hemorrhages  and  white  plaques,  these  being 
esj)ecially  numerous  aroimd  the  macular  region.  An  albumimiric 
retinitis  was  diagnosticated. 

The  blood  showed  3,920,000  red  blood  cells,  10,080  white  blood 
cells,  73  per  cent,  hemoglobin.  The  blood  pressure  upon  admission 
was  210  mm.  Hg.,  and  sank  gradually  to  130  at  time  of  death,  four 
flays  after  admission. 

The  urine  was  noted  as  light  yellow,  clear;  specific  gravity,  1010; 
heavy  cloud  of  albumin  with  a  few  granular  casts. 
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The  pjitic'iit  (lid  not  r('s})()ii(l  to  tivatineiit,  and  died  fonr  days  after 
admission. 

Case  XIV. — Annie  J.,  aged  fifty  years,  widow. 

Diagnosis.,  Chronic  nephritis;  arteriosclerosis;  hatl  four  former 
admissions,  with  diagnosis  of  chronic  nephritis  in  each.  The  eyes 
were  staringly  prominent,  marked  Stellwag's  and  von  Graefe's  signs. 

Heart  J3.5  cm.  to  tlie  left  in  tlie  fifth  intercostal  space.  No 
murmurs. 

Urine,  1005  to  1020;  pale  yellow;  contains  albumin  and  a  few 
granular  casts.    Blood  j)ressure  from  240  to  ISO  mm.  Hg. 

Autopsy,  February,  1909.  Anatomical  Diagnosis:  Arteriosclero- 
sis; obesity;  chronic  diffuse  nephritis;  chronic  fibrous  myocarditis; 
cardiac  hypertrophy  and  dilatation;  chronic  passive  congestion  of 
viscera. 

Case  XV. — Henry  P.,  married,  aged  55  years. 

Diagnosis.  Arteriosclerosis;  myocarditis;  chronic  nephritis;  mitral 
insufficiency.  Eyes  noted  as  exophthalmic.  No  mention  of  other 
ocular  signs. 

Heart  14  cm.  to  the  left  in  fifth  intercostal  space.  The  first  sound 
at  the  apex  is  followed  by  a  rough  transmitted  murmiu*.  The  patient 
is  very  dyspnoeic. 

Urine,  1010  to  1020;  albumin,  1  gram  per  liter  by  Esbach;  a  few 
hyaline  and  granular  casts;  pale  yellow  is  the  color.  Blood  pressure, 
160  to  190  mm.  Hg.  No  ophthalmoscopic  examination.  Discharged 
improved. 

Case  XVI. — Henry  P.,  aged  fifty-four  years. 

Diagnosis.  Chronic  nephritis;  cirrhosis  of  the  liver.  Death  and 
autopsy. 

The  patient  gave  history  very  typical  of  nephritis.  Up  three  or 
four  times  each  night  to  urinate;  anemic. 

The  eyes  were  noted  as  quite  prominent;  ocular  movements  were 
good. 

Urine,  light  yellow;  specific  gravity,  1010  to  1012;  contains  albu- 
min and  many  granular  casts.     Blood  pressure,  160  mm.  Hg. 

Autopsy.  Anatomical  diagnosis:  General  arteriosclerosis;  chronic 
diffuse  nephritis;  pulmonary  oedema;  cirrhosis  of  liver. 
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THE  NATURE  OF  THE  ARTERIOSCLEROTIC  PROCESS.' 
By  ,1.  CJeokgk  Auami,  M.D.,  F.R.S., 

I'nOKKS.SOU    OK    PATMOI.OIJY    IN    Mf  (JIM.    I' NIVKUSITV,    MONTHKAL. 

Surely  all  of  us  who  arc  active  pathologists  have  heeii  impressed 
l)y  the  fact  that  tlie  more  autopsies  we  perform  the  larger  does 
arteriosclerosis  loom  as  the  fuudamental  morbid  process  in  the 
majority  of  deatlis  after  the  age  of  forty  years.  If  trauma, 
mahguant  disease,  and  infections,  such  as  pneumonia  and  tlie 
rarer  tuberculosis,  be  eliminated,  we  are  left  with  that  vast  mass 
of  cases  of  cardiac  incompetence,  aneurysm,  chronic  bronchitis 
and  emphysema,  cerebral  apoplexy,  and  chronic  Bright's  disease; 
and  the  more  we  study  these  cases  the  more  it  is  borne  in  upon 
us  that  in  these  the  terminal  event  is  but  an  outcome  of  the  one 
common  underlying  process  of  arterial  disease.  At  the  same  time, 
the  more  carefully  we  study  the  arteries  in  these  cases  the  more 
we  recognize  that  we  deal  with  an  almost  protean  series  of  dis- 
turbances: now  it  is  the  upper  })()rtion  of  the  aorta,  the  a.scending 
liml),  or  the  arch  that  shows  the  most  pronounced  and  obvious 
lesions;  now  the  abdominal  aorta;  in  other  cases  the  aorta  is  relatively 
free  from  sclerotic  change,  but  its  larger  branches  show  irregularities, 
this  with  or  without  pronoimced  involvement  of  the  smaller  arteries, 
which  in  their  turn  are  not  ecjually  affected;  at  times  the  renal,  at 
times  the  cerebral, at  times  thearteriesof  the  extremities  are  the  seats  of 
most  advanced  change.  In  the  second  place  we  find  that  the  lesions 
are  not  all  of  one  order,  so  much  so  that  it  may  well  be  debated, 
as  it  is  debated,  whether  one  common  name  sliould  be  applied  to  the 
series.  I  am  free  to  acknowledge  that  this  name  arteriosclerosis  is 
not  wholly  satisfactory.  Marchand^  has  recently  recommended  that 
of  atherosclerosis,  but  this,  like  the  older  atheroma,  is  inadequate,  in 
that  it  implies  that  the  development  of  dti/^or^,  or  a  porridgy  degenera- 
tion, is  inevitable.  Something  might  be  said  for  this  suggestion  had 
We  to  deal  only  \\'\i\\  the  aorta  and  the  larger  vessels,  although  even  in 
these  there  are  developed  sclerotic  states — I  refer  to  those  of  syphilitic 
origin — which  do  not  by  any  means  necessarily  pass  on  to  an  ather- 
omatous stage.  (These  Marchand  would  place  in  a  separate  class.) 
It  is,  however,  inadmissible  for  in  the  condition  as  found  in  the 
smaller  sized  arteries  the  sclerotic  change  is  predominant,  and  the 
atheromatous  or  degenerative  is  characteristically  absent.  Again, 
it  may  rightly  be  objected  that  the  atheroma  is  a  secondary  and  not 
a  primary  condition;  it  is  always  the  secondary  outcome  of  fibrosis. 
"Arteriocapillary  fibrosis,"  save  for  its  flatulency,  has  more  in  its  favor 

'  The  annual  address  delivered  at  a  meeting  of  the  Pathological  Society  of  Philadelphia, 
April  24,  1909. 

2  Verhandl.  Deut.  path.  Geselisch.,  1906. 
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than  atlu'rosclcrosis,  hut  a<i;aiii  is  incorrect,  for  the  caj)illarv  changes 
are  not  ol)vious,  and,  as  1  shall  point  out,  when  present  must  be 
regarded  as  secondarv.  We  come  back,  therefore,  to  this,  that  the 
term  "arteriosclerosis"  is  the  most  satisfactory  name  that  has  so  far 
been  afforded  for  this  series  of  arterial  changes,  since  sclerosis,  which 
is  ecjuivalent  to  fibrosis,  is  the  condition  of  commonest  occurrence 
in  the  series  of  included  conditions. 

What,  then,  are  the  different  forms  that  we  have  to  take  into 
account?  So  much  has  been  written  upon  the  subject  of  late  years 
that  I  need  only  refer  to  the  salient  points,  for  doubtless  the  majority 
here  present  have  as  full  a  knowledge  of  this  matter  as  have  I  wh(j 
speak.  And  first  as  to  the  main  orders  of  disturbance  seen  in  the 
aorta  and  its  larger  branches — in  the  vessels,  as  we  may  term  them, 
of  the  elastic  type: 

1.  ]\Iost  common  is  the  ordinary  nodose  arteriosclerosis.  This 
shows  itself  in  the  slightest  cases  as  a  thickening  and  sclerosis,  more 
particularly  at  or  around  the  origins  of  the  side  arteries,  as  yellowish, 
white  thickenings  notably  affecting  the  origins  of  the  series  of  inter- 
costal arteries.  Later  these  have  grown  in  size,  and  some  mav  have 
coalesced,  forming  in  the  opened  aorta  projecting  flattened  nodes, 
and  now  these  may  be  scattered  somewhat  irregularly  through  the 
aorta,  tending  to  be  more  abundant  and  more  advanced  in  the 
abdominal  region.  It  is  this  form  that,  more  particularly,  passes 
into  the  condition  of  atheroma,  and  of  calcification  of  the  intimal 
plaques. 

2.  Almost  as  frequent  is  a  contrasted  order  of  disturbances,  in 
which  clinically  w^e  have  the  most  obvious  proof  of  the  existence 
of  arteriosclerosis,  in  the  presence  of  hardened  and  at  times  pipe- 
stem  radials;  but  when  we  come  to  examine  the  aorta  we  may  in  the 
most  typical  cases  find  a  complete  absence  of  nodose  thickening  of 
the  intima.  In  its  place  there  is  a  diffuse  dilatation  of  the  aorta, 
affecting  more  particularly  the  thoracic  portion.  Instead  of  being 
thickened,  the  aortic  wall  appears  to  be  thinned  and  the  increased 
volume  of  the  tube  tends  to  show  itself  not  only  in  breadth,  but  also 
in  length,  the  vessel  becoming  somewhat  tortuous;  the  arch  takes  a 
wider  sweep,  the  abdominal  section  is  curved.  This  I  am  inclined 
to  regard  as  the  uncomplicated  senile  type  of  the  disorder.  It  is 
further  characterized  by  the  presence,  in  the  common  iliacs  and 
the  carotids,  of  slight  depressions,  tending  to  have  their  long  axis 
situated  transversely,  in  fact,  by  the  very  reverse  of  the  sclerotic 
nodosities,  a  giving  way  taking  the  place  of  thickening  of  the  wall. 
And  the  question  may  well  be  asked:  Should  this  be  included?  It 
is  not  a  sclerosis,  but  merely  a  degeneration.  This  I  freely  admit, 
but  would  urge  that  the  condition  of  the  whole  arterial  tree  has  to  be 
taken  into  consideration  in  making  our  diagnosis,  and  if  we  do  this 
we  find  that  in  these  cases  the  smaller  arteries  are  markedly  sclerotic, 
with  localized  areas  of  intimal  fibrosis,  wdth  hypertrophy  and  fibrosis 


ADA.Ml:    XATIRE    OF   THl.    ARTERIOSCLEROTIC    PROCESS         4S7 

of  the  iiii(l«lU'  coat  and  otU'ii  with  well  proiioiiiiccd  jx-ri-artcrial 
fibrosis.  The  sclerosis  of  the  nuliuls  ami  other  iniddle-si/.ed  arteries, 
often  so  proniiiieiit  in  these  c-tises,  is  paradoxically  not  a  sclerosis 
proper;  it  is  not  necessarily  dne  to  Hl)rosis  of  the  intima  or  other 
coats.  Sometimes  there  is  a  diti'iise  thickeiiini;  of  the  intima  of 
motlerate  grade,  but  that  is  not  the  cause  of  the  hanlenini^.  As  Dr. 
Klotz'  has  most  serviceably  pointed  out,  the  essential  change  in 
vessels  of  this  type  is  a  calcification  of  the  media,  which  I  may  add, 
following  Russell,^  is  apt  to  be  preceded  by  a  marked  hypertrophy 
of  the  middle-coat.  For  convenience,  I  would  speak  of  this  order  of 
arteriosclerosis  as  Moenckeberg's  sclerosis,  Moenckeberg"  having 
been  the  first  to  make  a  full  stufly  of  what  is  the  most  striking 
feature,  namely,  the  areas  of  giving  way  and  slight  sacculation  seen 
in  the  main  branches  of  the  aorta  due  to  degeneration  of  the  media. 
But,  doing  this,  I  would  impress  upon  you  that  uncomplicated 
examples  of  this  order  of  disturbance  are  relatively  uncommon. 
Quite  the  commonest  condition  in  elderly  people  is  a  combination 
of  these  two  types,  having  occasional  nodes  or  plaques  of  sclerosis 
or  atheroma  in  the  aorta,  more  particularly  in  its  abdominal  portion, 
though  by  no  means  necessarily  confined  to  this  region,  with  this 
faint  saccular  giving  way  in  the  common  iliacs  and  carotids,  sug- 
gesting strongly  that  the  same  order  of  events  leads  now  to  the  one, 
now  to  the  other  development;  that,  in  fact,  they  are  diverse  manifes- 
tations of  a  common  state. 

3.  The  third  great  type  is  the  syphilitic.  The  aortic  manifesta- 
tions of  this  form  are  in  the  broad  features  so  much  of  the  same  order 
as  those  of  ordinary  nodose  arteriosclerosis  that  it  is  only  during  the 
last  generation  and,  indeed,  rluring  the  last  seven  years  that  the  dis- 
tinguishing features  have  attained  general  recognition.  Thanks 
to  the  labors  of  Dohle**  of  Kiel  and  other  pupils  of  Heller,  and  of 
Chiari,^  we  now  have  no  difficulty  in  making  the  distinction,  if  not 
always  by  the  naked  eye,  then  surely  under  the  microscope.  The 
seat  of  election  in  the  first  place  is  in  the  ascending  aorta  and  arch, 
and  here  the  nodes  are  liable  to  lie  in  groups.  These  in  their  earlier 
stage  are  large  and,  if  I  may  so  express  it,  succulent,  with  a  semi- 
translucent  or  hyaline  appearance;  characteristically  they  have 
little  tendency  to  atheromatous  and  calcareous  change,  but,  on  the 
contrary,  exhibit  a  later  scarring  or  central  depression  with  some 
puckering.     The     reason     for     this     is    found    upon    microscopic 

'  Calcification  of  the  Aorta  in  Rabbits  after  Injection  of  Adrenalin,  Jour.  Exp.  Med., 
1906,  viii,  325;  Calcification  of  the  Media  in  Arteries  of  the  Elastic  Tissue  Type,  .lour. 
Exp.  Med.,  1906,  viii,  330;  The  Relationship  of  Experimental  Arterial  Disease  in  .\nimals 
to  Artericsclerosis  in  Man.  .Jour.  Exp.  Med.,  1906,  viii,  304;  E.xperimental  Arteriosoleresis, 
Brit.  Med.  ,Iour  ,  December,  1906;  lOxperimental  Work-.\rteriosclerosis,  Montreal  Med.  Jour., 
March,  1908,  and  Centralbl.  f.  allg.  Pathol.,  1908.  xix,  .53.5. 

'  .\rterial  Hypertonus,  Sclerosis,  and  Blood  Pressure,  Edinburgh,  1907. 

^  Vjrchow's  Archiv,  1903,  clxxi,  141.  ^  Inaug.  Diss.,  Kiel.  1885. 

'  Priiger  med.  Woch.,  1806,  xxxi.  No.  12;  Verhandl.  Deut.  path.  Gesellsch.,  1904. 
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examination,  'i'lio  primarv  disturbance  here  is  subacute  mesaortitis, 
with  small-celled  infiltration  around  branches  of  the  vasa  vasorum 
and  absorj)tion  of  the  elements  proper  of  the  media.  Coincidently 
there  is  overgrowth  of  the  intimal  tissues,  and  when,  as  a  result,  the 
deeper  portions  of  the  ovcMorowth  e.\hi})it  necrotic  change  and 
degeneration,  then  the  underlying  inHannnatory  granulation  tissue 
advances  new  capillaries  into  the  necrotic  area.  The  result  is  an 
absorption  of  the  degenerated  material,  replacement  by  cicatricial 
tissue,  shrinkage,  and  scai-ring.  So  far  as  my  observations  go,  there 
is  a  striking  lack  of  vascularization  and  replacement  in  the  ordinary 
nodose  arteriosclerosis.  It  does  not  occur  during  the  necrotic 
atheromatous  stage;  1  have  encountered  it  when  there  is  already 
pronounced  intimal  calcification  and  the  necrotic  change  is  extending 
into  the  inner  layers  of  the  media. 

Here  in  connection  with  .syphilis,  and  yet  more  markedly,  there  is 
to  be  observed  that  same  paradox  seen  in  connection  with  the 
Moenckeberg  type;  while  the  syphilitic  virus  leads  to  the  more 
pronounced  intimal  overgrowth,  at  the  same  time  it  leads  character- 
isticallv  to  the  opposite  condition  of  lack  of  intimal  overgrowth, 
thinning  of  all  the  coats,  and  aneurysm  production.  It  will  be 
familiar  to  you  that  modern  workers,  with  the  exception  of  von 
Hansemann,  ascribe  from  (50  to  S5  per  cent,  of  aneurysms  to  syphilis. 
How  are  we  to  reconcile  these  opposing  results? 

These  are  the  main  types.  Acute  changes  do  not  come  under 
the  heading  of  arteriosclerosis,  nor  do  simple  degenerative  changes 
without  proliferation.  The  fatty  streaks  of  the  intima  seen  often 
after  acute  infection,  are  not  here  included,  although  these  and  cer- 
tain other  intimal  changes  may  throw  light  on  certain  phases  of  the 
process.     To  them  I  shall  refer  later. 

Turning  now  to  the  other  arteries,  we  may,  as  regards  arterio- 
sclerotic change,  divide  them  into  the  muscular  arteries  and  the 
arterioles.  As  regards  the  former,  the  same  changes,  the  ordinary 
thickening  of  the  intima,  the  giving  way  of  the  Moenckeberg  type, 
and  the  syphilitic  changes  may  be  seen  as  in  the  aorta,  with,  however, 
one  or  two  modifications  which  would  seem  to  be  a  fimction  of  rela- 
tive size.  Thus  we  do  not  encounter  anything  like  the  same  extent 
of  atheromatous  and  degenerative  change.  Compared  with  the 
size  of  the  artery,  the  areas  of  intimal  thickening  may  be  extreme; 
nevertheless,  in  absolute  size  they  do  not  compare  with  the  plaques 
seen  in  the  aorta.  And  it  may  l>e  reasonably  suggested  that  degen- 
eration when  it  occurs  is  due  to  cutting  off  of  the  nutritive  lymph 
supply  by  the  development  superficially  of  layer  after  layer  of  dense 
new  connective  tissue,  and  that  in  general  the  size  of  those  plaques 
in  the  arteries  (save  in  the  larger  cerebral  vessels  and  the  coronaries) 
is  not  sufficient  to  inhibit  the  percolation  of  lymph  and  arrest  of 
nutrition  of  the  more  central  areas.  This  does  not,  however,  m«an 
that  there  may  not  be  extreme  calcification,  more  especially  in  the 
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iiiiildli"  sizi'il  jirtcrics;  only  that   calcilicatioii   allc(t>,  iiioic  pailicii- 
larly  not  tlu>  iiitiiiia,  l)iit  the  iiu-dia. 

'lliis  l)riM«j[.s  us  to  the  second  |)oint  of  dilVcrcnci',  iianK-lv,  that 
in  tlu'sc  arteries  the  media  exhibits  much  more  obvious  ahera- 
tion.  W  liere  there  are  rehitively  hiroje  phi(jues  of  intiinal  tliiekening- 
there  beneath  them,  even  with  the  naked  eye,  the  mecHa  is  seen 
to  he  notably  thiiuied.  But,  on  the  other  hand,  it  may  exhibit 
dirtuse  thickenini;  from  hyj)ertroj)liy  of  its  muscle  tissue,  with  little 
obvious  intimal  chan^^e.  ( )n  the  other  hand,  there  may  be  degenera- 
tion of  the  muscle  and  replacement  by  connective  tissue;  in  some 
regions  this  may  be  associated  with  giving  way  and  dilatation  of  the 
arterial  lumen  with  asst)ciated  intimal  thinning;  in  others  there  is 
seen  a  more  or  less  dift'use  thickening  and  overgrowth  of  the  intima, 
suggesting  compensatory  change.  Passing  to  the  arterioles,  we 
find,  it  is  true,  the  same  series  of  changes,  but  here  the  relationships 
are  significantly  altered.  There  has  been  active  del)ate  as  to  their 
significance  and  relative  fre{|uency.  In  one  order  of  cases  the  mus- 
cular hypertrophy  of  the  middle  coat  has  been  the  dominating  change. 
This  is  especially  well  seen  in  certain  kidneys,  so  much  so  that 
sundry  observers  have  laid  stress  upon  this  as  the  cardinal  change. 
In  another  series  fibrosis  is  the  most  evident  alteration — fibrosis 
of  the  liifima,  fibrosis  replacing  largely  the  muscii/ar  tissue  of  the 
media,  fibrosis  and  pronounced  overdevelopment  of  the  adventitia. 
So  that  other  ol)servers  have  waved  the  muscular  change  to  one  side 
and  regarded  the  fibrotic  change  as  the  all-important  condition. 

Yet  another  state  has  also  been  dwelt  upon,  ])articularly  in  asso- 
ciation with  the  infectious  type,  as  seen  in  tuberculosis,  syphilis, 
and  chronic  glanders,  namely,  the  active  cellular  proliferation  of  the 
intimal  endothelium  leading  to  an  obliterative  endarteritis.  It  is 
still  unsettled  whether  this  ])roliferation  is  directly  connected — as 
Baumgarten  believes  it  to  be — with  the  production  of  the  intimal 
fibrosis — whether,  that  is,  the  endothelium  directly  gives  origin 
to  the  connective  tissue  overgrowth  of  these  arterioles,  or  whether 
the  processes  are  distinct.  Provisionally  T  incline  to  Baumgarten's 
opinion. 

How  now  are  we  to  harmonize  and  bring  into  a  common  scheme 
the.se  various  lesions?  AVhat,  in  short,  is  the  fundamental  under- 
lying change — if  there  be  any — common  to  be  different  conditions? 
The  answer  to  this  question  can  be  approached  in  two  w^ays — 
either  by  an  exhaustive  analysis  of  the  factors  seen  to  be  in  action 
in  the  various  types  of  arteriosclerosis;  or  by  taking  one  form  in 
which  the  causative  factors  have  })een  most  fully  determined  and 
applying  the  results  gained  from  the  study  of  this  form  to  the  other 
cases,  to  observe  whether  any  common  general  princij)les  are  capal)le 
of  application  to  all.  Both,  I  believe,  lead  surely  to  the  same  end 
result,  and  let  me  confess  that  I  have  been  puzzled  as  to  which  method 
to  employ.     It  seems  to  me,  however,  that  the  former  would  con- 
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sume  too  much  time;  it  would  deuiand  a  pivliniinarv  discussion 
of  the  minute  anatomy  and  of  the  physiology  of  the  arterial  tree, 
of  the  regulation  of  the  blood  pressure,  and  the  influence  of 
contraction  of  the  arterioles  upon  the  aorta  and  the  aortic  condi- 
tions. It  is  true  that,  employing  the  other  method,  reference  must 
be  made  to  most  if  not  all  of  these  matters,  but  I  imagine  that  it 
will  be  less  wearisome  if  I  take  up  a  concrete  case  and  then  proceed 
to  apply  the  results  gained  from  that  to  a  consideration  of  the  other 
cases. 

Now  undoubtedly  we  possess  the  clearest  and  most  indubitable 
data  regarding  the  syphilitic  form.  There  is  no  question  nowadays 
that  the  primary  lesion  in  syphilitic  aortitis  is  a  granulomatous 
condition  or  small-cell  infiltration  immediately  surrounding  the 
terminal  vasa  vasorum  in  the  media;  the  primary  condition  is,  as 
Chiari  describes  it,  a  syphilitic  mesaortitis,  and  this  involves  in  the 
first  place  the  outer  half  or  two-thirds  of  the  aortic  media.  Certain 
of  the  vasa  only  are  affected.  Here,  just  as  in  acute  mycotic 
aneurysm,  as  shown  by  Dr.  J.  ]McCrae's*  study  of  a  case  published 
from  our  laboratory,  the  infective  agent  gains  entrance  into  and 
lodmnent  in  particular  vasa.  And  here  it  may  be  noted  that  several 
observers  have  discovered  the  spirochete  in  the  aortic  lesions.  With 
this  infiltration  there  is,  as  Dr.  Klotz  points  out  in  an  article  shortly 
to  be  published,  a  remarkable  dissolution  of  the  elements  of  the 
media.  They  seem  literally  to  melt  away.  This  explains  the  thin- 
ning and  depressions  which  may  occur,  so  that,  as  AschoflF  points 
out,  placed  against  the  light  these  areas  are  semitranslucent.  To 
what  an  extent  this  process  may  extend  is  well  shown  in  the  accom- 
panying specimen  (Fig.  1)  which  Dr.  Klotz  has  been  so  good  as 
to  permit  me  to  demonstrate  to  you.  This  has  been  stained  to 
demonstrate  the  elastic  tissue.  You  will  observe  that  in  the  region 
where  there  is  the  most  extensive  small-cell  infiltration  the  elastica 
has  completely  disappeared. 

I  will  not  say  that  this  dissohition  is  specific.  I  do  not  believe 
that  it  is.  I  am  inclined  to  think  that  it  may  be  the  outcome  of  local 
inflammation,  due  to  more  than  one  cause,  with  swelling,  degenera- 
tion, and  necrosis  of  the  cells  of  the  involved  area.  But  undoubtedly 
the  most  frequent  cause  is  syphilis.  Here,  therefore,  is  the  onset  of 
the  syphilitic  or  mycotic  type.  It  will  be  readily  understood  how 
such  extreme  destruction  of  the  media,  the  main  sustaining  coat  of 
the  aorta,  leads  on  to  aneurysm.  In  fact,  we  may  say  that  it  is 
universally  acknowledged  nowadays  that  degeneration  of  the  middle 
coat  is  the  dominant  cause  of  aortic  aneurysm.  But  such  extreme 
destruction  of  the  middle  coat  as  here  shown  is  the  exception  and 
not  the  rule;  so  again  in  syphilitic  aortitis  aneurysm  production  is 
the  exception ;  what  is  far  more  common  and  widespread  is  the  pro- 

s  Jour.  Path,  and  Bact.,  1905.  x,  373. 


ADAMI:    NATURE   OF   TTIK    ARTERIOSCLEROTIC    PROCESS 


40] 


duction  of  intiinal  tliickoniiiii;.  How  is  this  to  Ix-  oxplaincd?  I 
doubt  if  tluMv  lu'  any  more  obvious  f\auij)Ie  of  couipensatiou  in 
the  whole  of  patliolo^y;  (le<jeneratiou  of  the  one  coat,  the  media,  is 
aecompauied  or  followed  by  over<;rowtli  of  the  other,  the  intima; 
nay,  more,  as  I  )r.  Klotz's  exam|)le  illustrates  very  beautifully,  and  as 
I  confess  1  had  not  previously  realized,  in  connection  with  the  aorta 
there  mav"  be  a  coincident  and  very  pronounced  hypertrophy  of  the 
adventitia  (  Fij;.  1  ). 


Vl.Vhm;j'(i„ 


Fig.  1. —  Section  from  a  case  of  sy])liilific  niesaortitis  stained  by  the  elastic-tissue  stain 
to  demonstrate  the  extraordinarily  deKenerated  and  diseased  appearance  of  the  elastic  tissue 
through  syphilitic  mesaortitis.  It  will  be  seen  that  at  -Y  the  elastic  fibres  have  completely- 
disappeared;  at  1'  they  are  reduced  to  irregular  masses.  There  is  some  definite  hypertrophy, 
both  of  the  intima,  /,  and  of  the  adventitia.  A,  but  this  has  been  insufficient  to  prevent  a 
certain  giving  way  of  the  wall.      (From  a  specimen  prepared  by  Dr.  Klotz). 

Certain  points  stand  out  very  prominently  regarding  this  intimal 
thickening.  In  the  first  place,  it  exhibits  none  of  the  ordinary  ear- 
marks of  an  inflammation.  There  is  no  formation  of  granulation 
tissue  properly  so-called;  no  new  vessels;  no  small-cell  infiltration, 
and,  notwithstanding  this,  the  new  connective  tissue  formation  attains 
to  large  proportions.  The  intima,  it  is  true,  is  in  itself  non-vascular; 
it  receives  its  nourishment  by  difYusion  from  the  plasma  within  the 
aorta,  as,  indeed,  would  seem  to  l)e  the  case  with  the  innermost 
layers  of  the  media.  But  if  we  take  any  other  non-vascular  region, 
the  cornea  for  example,  and  induce  in  that  an  inflammation  by  any 
of  the  accepted  methods — by  the  injection  of  bacteria  or  the  employ- 
ment of  caustic  agents — within  a  .short  time  new  vessels  make  their  way 
totheinjured  area  from  the  periphery.  Save  as  a  late  event,  as  already 
noted,  we  do  not  encounter  this  in  the  intimal  thickening  in  .syphilis 


'  Since  this  address  was  delivered,  J.  H.  Wright  and  O.  Richardson  have  also  called 
attention  to  this  thickening  of  the  adventitia  with  extensive  necrosis  of  the  media.  Boston 
Med.  and  Surg.  Jour.,  1909,  clx.  539- 
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even  when  there  is  an  active  granulation  tissue  formation  in  the 
media.  This  is  a  very  remarkable  fact;  the  intimal  overgrowth  is 
essentially  and  purely  hypertrophic.  The  internal  elastic  lamina  con- 
stitutes as  it  were  a  harrier.  We  do  not  deal  with  an  endarteritis, 
and  Virchow  was  wronu-  In  lahclliii';'  it  with  this  name;  as  again  have 
been  Thonia  and  other  latci-  wi'ifcrs  (  b'i<i'.  -). 


Fig.  2.— Section  of  an  aorta  from  syphilitic  nie.-iaortitis  with  some  narrowing  of  the  media 
and  great  overgrowth  of  the  intima.  It  will  be  observed  tliat  the  layers  of  new  tis.sue  of  the 
intima  show  a  regular  arrangement  with  absence  of  vessels  and  of  small-cell  infiltration. 
The  outer  layers,  at  a,  in  this  case  exhibited  pronounced  fatty  change.  The  intermediate 
layer,  b,  took  on  a  slight  stain  with  the  elastic  tissue  reagent,  and  under  the  high  power 
this  was  seen  to  be  due  to  the  fine  fibrils  of  what,  from  their  arrangement,  were  young  con- 
nective tissues,  taking  on  the  elastic  tissue  stain.  Deeper  down,  at  c,  there  was  a  complete 
ab.sence  of  this  reaction.  The  media,  on  the  contrary,  while  narrowed,  stained  deeply  with 
this  stain.      (From  a  specimen  prepared  by  Dr.  Klotz.) 

But  if  an  hypertrophy,  how  is  it  to  be  explained?  We  owe  to 
Thoma,^*^  in  connection  with  ordinary  arteriosclerosis,  the  first  clear 
recognition  that  this  is  a  compensatory  hypertrophy — that  in  ordinary 
arteriosclerosis  there  is  first  a  giving  way  of  the  media,  and  that  the 
intima  proliferates  as  a  consequence.  Thoma  sought  to  explain 
this  overgrowth  as  of  nutritive  origin,  as  due  to  alteration  in  the 
rate  of  blood  flow  at  the  region  of  bulging  of  the  arterial  wall. 
For  myself,  I  must  confess  that  I  have  never  been  able  to  grasp 
his  explanation;  what  is  more,  I  have  never  met  anyone  who  has 
pretended  to  do  so.  Thirteen  years  ago,  in  an  address  before  the 
New  York  Pathological  Society,  I  afforded  an  explanation."  That 
also  was  not  comprehended  at  the  time.  For  example,  Professor 
Mott^^  wholly  mistook  its  drift.  But  I  am  more  and  more  convinced 
that  that  explanation  was  rational,  and,  what  is  more,  recent  studies 
of  a  different  nature  have  afforded  a  brilliant  demonstration  of  its 


10  Virchow's  Archiv,  ci\-,  and  subsequent  volumes. 

••  On  the  Relationship  between  Inflammation  and  Sundry  Forms  of  Fibrosis,  Middleton 
Goldsmith  Lecture,  Med.  Rec,  1896,  pp.  469  and  505;  see  also  Discussion  upon  Arterio- 
sclerosis, Brit.  Med.  Jour.,  December,  1906,  ii. 

1'  AUbutt's  System  of  Medicine. 
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correctness.  1  laitl  down  then  that  this  regular  development  of 
hiver  after  hivcr  of  new  connective  tissue  was  non-inflammatorv, 
l)Mt  was  of  tlie  nature  of  sira'iu  Juipcrtropfiij — that  just  as  increased 
[)ull  or  strain  of  the  nuiscies  upon  tlieir  hony  insertions  leads  in 
alhli'tes  to  an  increased  development  of  the  bony  ridges,  to  a 
localized  hypertrophy  of  bone,  so 
within  certain  limits,  increased 
tension  or  pull  u})ou  fibrous  con- 
nective tissue  favors  its  overgrowth, 
provided  that  adequate  nourish- 
ment be  attorded  at  the  same 
time.  It  is  but  another  example 
of  the  law,  wholly  misunderstood 
by  Weigert,  that  increased  func- 
tional activity  within  certain  limits 
favors  growth.  \  am  glad  to  see 
that  Professor  A.schofi''^  explains 
the  progressive  increase  in  the 
elastic  tissue  of  the  aorta  as  being 
due  to  a  like  work  h\pertrophy. 

I  held,  and  so  I  still  hold,  that 
a  moderate  local  giving  way  of  the 
media  under  the  pressure  to  which 
it  is  subjected  by  the  blood  within 
an  artery  causes  an  increased 
strain  upon  the  overlying  intima, 
which  must  undergo  a  certain 
amount  of  stretching,  as  it  now  be- 
comes pressed  outward  to  expand 
over  the  concavity  afforded  by  the 
bulging  of  the  media  (Fig.  3). 
Herein  is  the  stimulus  to  growth, 
and  the  growth  continues,  layer 
after  layer,  until  not,  as  Thoma 
held,  the  concavity  is  accurately 
filled  and  the  lumen  restored  to  the 
status  quo  ante,  but  until  the  vol- 
ume of  the  new  tissue  and  the  re- 
sistance that  this  affords  to  the 
mean  distending  force  balances  the 
loss  sustained  by  the  weakened  media.  In  other  words,  when  the  re- 
sistance offered  by  the  whole  arterial  wall  at  such  a  locality  is  equiva- 
lent to  that  of  the  rest  of  the  aortic  or  arterial  wall,  then  the  strain  is 
reduced  and  the  process  of  hypertrophy  becomes  arrested.  In  these 
cases  the  youngest  tissue  is  situated  immediately  beneath  the  endo- 


FiG.  3. — Schematic  representation  of  the 
increased  strain  brought  to  bear  upon  the 
cells  of  the  intima,  Int.,  when  the  media, 
Med.,  undergoes  a  localized  expansion 
through  relative  weakness. 


"  Beihefte  zur  med.  Klinik,  1908,  iv. 
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thcliuni,  the  oldest  most  remote  and  near(>st  to  the  deeper  musculo- 
elastic  layer.  Unlike  what  oeeiirs  in  the  ordinary  form  of  arterio- 
sclerosis, in  syphilis  this  latter  layer,  so  far  as  I  have  seen,  shows 
c-omparatively  little  hypertrophy. 

The  eonvineiiiii;  demonstration  of  the  aeenracy  of  this  view  has 
been  att'orded  hy  one  of  Carrel's  remarkai)le  transplantation  experi- 
ments. Carrel,"  it  will  he  remembered,  removed  a  lenu;th  (jf  the  cats 
carotid  and  replaced  it  by  a  length  of  vein  from  the  same  animal 
and  of  aj)])roximately  the  same  calil)er;  nnder  the  increased  blood 
pressnre  the  vein  exhibited  dilatation,  bnt  left  in  sitn  for  many  weeks 
it  presented  at  the  end  of  the  period  a  remarkabU>  connective  tissue 
hvpertrophy  of  all  its  coats,  so  that  its  eventual  thickness  was  dis- 
tinctly greater  than  that  of  the  artery  at  either  end  of  the  trans- 
])lanted  piece.  The  adequate  and,  in  fact,  as  I  freely  admit,  improved 
nutrition  to  which  the  vein  is  subjected,  might  by  some  be  held  to 
explain  the  hypertrophy  of  the  intima,  but  at  the  same  time  the  more 
that  becomes  sclerosed,  the  less  becomes  the  nutrition  of  the  deeper 
layers;  but  all  the  coats  showed  the  connective  tissue  overgrowth. 
Add  to  this  that  cases  in  which  increased  nutrition,  pure  and 
simple,  leads  to  hypertrophy  are  almost  if  not  entirely  wanting.  I 
can  bring  to  mind  no  single  incontrovertible  example.  There  is,  I 
hold,  no  other  satisfactory  conclusion  than  that  in  this  case  it  is  the 
increased  strain  thrown  upon  the  venous  wall  (coupled  with  adequate 
nutrition)  that  leads  to  the  profound  connective  tissue  hypertrophy. 

When,  on  the  other  hand,  the  destruction  of  the  media  is  more 
widespread  and,  we  must  presume,  more  acute,  then,  as  in  aneurysm 
formation,  we  encounter  not  intimal  overgrowth,  but  the  reverse.  In 
other  words,  the  expansion  of  the  intima  which  has  wholly  lost  its 
main  support,  the  media,  is  now  so  great  that  we  pass  from  the 
state  of  strain  to  that  of  overstrain,  and  now  with  the  overstrain  in 
place  of  hypertrophy  w^e  tend  to  get  atrophy. 

We  thus  arrive  at  the  following  conclusions  regarding  the  effects 
of  syphilis  upon  the  aorta:  (1)  The  primary  disturbance  is  a 
granulomatous,  inflammatory  degeneration  of  the  media.  (2)  This 
leads  to  a  local  giving  way  of  the  aorta.  (3)  If  this  be  moderate  it 
results  in  a  strain  hypertrophy  of  the  intima  and  of  the  adventitia, 
with  the  development  of  a  nodose  intimal  sclerosis.  (4)  If  it  be 
extreme,  there  results  on  the  contrary  an  overstrain  atrophy  of  the 
intima  and  aneurysm  formation.  (5)  The  intimal  nodosities  are 
here  not  of  inflammatory  type  and  are  non-vascular,  although,  wnth 
the  progresive  laying  down  of  layer  upon  layer  of  connective  tissue 
on  the  more  internal  aspect  of  the  intima,  the  earlier  and  deeper 
placed  layers  of  new  tissue  gain  less  and  less  nourishment,  and  so 
are  liable  to  exhibit  fatty  degeneration  and  necrosis.  (6)  These 
products  of  necrosis  exert  a  chemiotactic  influence  upon  the  nearby 

»  Jour.  Exp.  Med.,  1908,  x,  130. 
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vessels  of  the  medial  granulation  tissue,  with,  us  a  result,  (a)  a 
secoiulan  an<l  late  entrance  of  new  vessels  into  the  early  and 
deeply  placed  atheromatous  area;  (h)  al)sorj)tion  of  tlie  necrotic 
products;  (c)  replacement  l)y  granulation  tissue;  (rfj  contraction  of 
the  granulation  tissue;  and  (e)  depression  and  scarring  of  the 
sclerotic  nodules  so  characteristic  of  syphilitic  sclerosis. 

Can  we  apply  these  deductions  to  ordinary  non-syphilitic  nodose 
arteriosclerosis  and  to  the  Moenckeberg's  tyj)c  already  noted? 
I  think  we  can,  or  otherwise,  and  this  is  the  crucial  point,  we  can 
demonstrate  that  the  ordinary  arteriosclerosis  of  advancing  life 
exhibits  a  primary  giving  way  of  the  mcflia,  and  we  can  do  this  both 
histologically  and  by  experiment.  First,  as  regards  the  histology, 
a  most  interesting  study  has  been  published  recently  by  Professor 
Aschoff  regarding  the  progressive  changes  that  are  undergone  by  the 
aortic  media  in  the  course  of  life.  I  will  not  go  into  all  the  details, 
but  merely  epitomize  his  main  conclusions.  In  infancy  the  elastic 
laminae  of  the  media  stand  out  sharply  defined,  well  separated  from 
each  other  by  the  muscle  layers,  which  are  well  developed.  There  is, 
that  is  to  say,  sharp  alternation  of  muscle  and  elastic  layers.  From 
childhood  there  is  to  be  observed  a  slowly  progressive  increase  in  the 
elastic  elements  of  the  media.  Not  only  do  the  individual  lamellse 
seen  in  cross-sections  })ecome  thicker,  but  also  they  afford  an  in- 
creasing number  of  fine  secondary  filaments  feathering  off  from  these 
and  crossing  the  muscle  layer,  so  that  now  they  are  no  longer  sharply 
defined,  })ut  more  ragged  upon  cross-section.  This  progressive 
increase  attains  its  maximum  at  or  about  the  age  of  thirty-five,  and 
from  now  on  for  the  next  fifteen  years  the  condition  is  relatively 
stationary.  After  fifty,  according  to  AschofF,  there  is  to  be  observed 
a  slowly  progressive  atrophy  of  the  elastica.  The  media  becomes 
obviously  thinner  and  j)resumal)ly  weaker. 

Independently,  Dr.  Klotz  has  been  studying  the  same  subject  for 
some  years  and  for  the  last  twelve  months  Mr,  Foster,  under  his 
direction,  has  examined  a  long  series  of  aortas,  from  those  of  infancy 
up  to  those  of  advanced  age.  His  work  is  on  the  eve  of  ])ublica- 
tion.  Again,  not  to  enter  into  details,  I  may  say  that  these  observers 
are  wholly  in  agreement  with  Professor  Aschoff's  findings  up  to  the 
age  of  thirty-five  and  in  practical  agreement  up  to  that  of  fifty.  But, 
as  Klotz  has  already  pointed  out  on  more  than  one  occasion,  the 
subsequent  degenerative  process  is  one  showing  itself  histologically 
not  so  much  in  connection  with  the  elastic  lamella?  as  with  the  inter- 
vening muscle.  This  from  the  age  of  thirty-five  onward  begins  to 
exhibit  fatty  degeneration,  although  it  is  only  after  fifty  that,  as  a 
rule,  this  l)ecomes  at  all  marked.  And  now  one  or  both  of  two  pro- 
cesses may  occur.  Either,  as  shown  by  Klotz's  admirable  studies, 
the  fatty  gives  place  to  a  calcareous  infiltration,  fine  calcareous 
granules  appearing  in  the  course  of  the  muscle  fibers — a  sign  of 
necrosis  of  these  fibers — or  they  undergo  complete  absorption.    Per- 
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haps  most  frequently  both  jM'ocesses  are  to  he  made  out.  As  a 
result  the  intervening  spaees  between  the  elastic  laiiielhe  become 
smaller  and  smaller,  and  often  there  is  afi'orded  tlie  ap])earance  of 
thick  lanieJia?  due  to  the  approximation  of  two  or  more,  whicii  can 
be  resolvetl  under  hiyher  magnification.  With  this,  whereas  in  the 
young  aorta  the  lamellte  are  wavy,  due  to  the  contraction  of  the 
intervening  muscles  fibers,  now  they  are  relatively  straight.  It  is 
this  muscular  atrophy  rather  than  atrophy  of  the  elastic  tissue  that 
thus  would  seem  to  be  the  main  cause  of  the  thinning  of  the  aortic 
media.  I  do  not  in  the  least  mean  to  say  that  the  elastica  is  unaffected 
in  this  process.  At  times  the  calcareous  degeneration  affects  it  also. 
Everything  indicates  that  coincidently  it  loses  its  elasticLy,  becomes 
more  rigicl  and  more  expanded  as  the  result  of  internal  pressure;  it 
is  unapt  to  return  to  its  former  length. 

It  is  further  to  be  noted  that  the  calcification  is  unecjually  distri- 
buted. Frequently  in  Dr.  Klotz's  specimens  o^  die  ]\Ioenckeberg 
type  it  is  most  marked,  and  the  thinning  of  th  media  is  coincidently 
most  pronounced,  in  the  walls  of  the  shallow  sacculations  already 
noted.  The  presence  of  the  saccuk^'ons  show  that  here  are  the 
regions  of  greatest  weakening.  But  it  is  frequent  to  find  that  when 
there  is  marked  nodose  thickening  of  the  intima  then  also  the  under- 
lying aortic  media  is  thinned.  This,  it  is  true,  is  most  evident  not 
in  the  aorta,  but  in  its  branches — in  tlie  carotids,  the  splenic  artery, 
the  coronaries,  etc.  In  all  of  these  there  may  be  an  extraordinary 
overdevelopment  of  the  fibroid  intima  and  an  equally  striking 
expansion  and  giving  wav  of  the  media.  All  must  be  familiar  with 
specimens  showing  this  condition.  On  the  other  hand,  it  has  to  be 
admitted  freely  that  therc^  may  be  well-marked  intimal  nodes  of  the 
aorta  when  the  underlyipg  media  shows  no  recognizable  thinning. 
Apart  from  possible  exceptions  to  be  subsequently  noted  there  is  an 
explanation  to  ho  afforded  for  this  state  of  affairs — an  explanation 
along  the  lines  of  Thomais  well-known  observations  upon  the  dis- 
appearance of  the  projecting  intimal  nodosities  when  the  aorta  is 
filled  with  melted  lard  under  pressure.  This  is  most  rapidly  afforded 
by  the  accompanying  diagram  (Fig.  4),  which  represents  a  length 
of  aortic  wali,  in  which  the  midportion  has  become  weaker  than 
the  rest.  This  portion  under  internal  pressure  will  be  liable  to  give 
way,  and,  while  thus  bulging,  will  of  necessity  exhibit  a  definite 
grade  of  thinning,  with  compensation  or  strain  overgrowth  of  the 
intima  tending  to  fill  the  concavity.  If,  as  occurs  postmortem,  the 
internal  pressure  be  removed,  then  the  natural  elasticity  of  this 
midportion  of  the  wall,  which  has  not  been  wholly  lost,  will  result 
in  a  disappearance  of  the  concavity,  the  wall  now  appearing  to  be 
of  normal  thickness  of  media  with  a  projecting  nodosity  of  the  intima. 
The  same  will  naturally  appear  in  sections  prepared  under  the  same 
conditions. 

Let  us  now  turn  to  the  experimental  evidence.     The  active  dis- 
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(•ii»i«iii  a>  io  wlu'tluT  tlu'  li'sioiis  caused  hy  adrciiuliii,  l»ariniii 
I  liloricU'.  iiicotiiic,  and  other  drui;s  in  the  ral)hit  are  to  he  regarded  as 
ill  any  way  e<|uivalent  to  arteriosclerosis  as  seen  in  mari,  will  he 
familiar  to  all  of  yon,  and  many  of  you  may  have  come  to  very 
definite  conclusions  upon  the  matter.  Certainly  these  lesions  do  not 
resemhle  the  ordinary  nodose  arteriosclerosis,  hut,  as  all  must  admit, 
the  constant  feature  is  a  f^ivinij  way  of  the  middle  coat,  and  this  to 
such  an  extent  that  at  times  definite  aneurysmal  pouches  are  pro- 
duceti,  at  others  and  frccjuently  those  more  shallow  sacculations, 
scarce  to  be  designated  as  aneu- 
rysms proptV  As  Klotz  and  K. 
Ziegler"'  ind.'pendently  pointed 
out,  the  appearance  is  identical 
with  that  notetl  by  Moenckeberg 
in  his  tN'pe  of  arterial  change. 
Medial  degeneratioi^  ,  and  giving 
way  is  the  dominant  ilesion  of 
adrenalin  disturliances.  I  took 
occasion  to  point  out  at  the  d*"- 
cussion  on  Arteriosclerosis,  at  the 
Toronto  meeting  of  the  British 
Medical  Association  in  1907,  that 
the  reason  for  the  lack  of  intimal 
overgrowth  might  well  be  the  acute 
development  of  the  medial  degen- 
eration, resulting  in  rapid  expan- 
sion of  the  intimal  sheath  and 
overstrain  rather  than  strain,  and 
I  suggested  that  less  extreme  de- 
generation would  be  found  to  result 
in  a  more  typical  arteriosclerosis 
with  intimal  hypertrophy.  Since 
then  Dr.  Klotz,  by  a  different 
method,  has  demonstrated  the 
truth  of  this  surmise  on  my  part. 

the  rabbit  without  the  use  of  any  drug  whatsoever,  and  that  by 
merely  suspending  a  (previously)  healthy  well-grow^n  buck  for 
three  minutes  daily  by  the  hind  legs — head  downward.  This 
naturally  caused  pro  tern,  an  unaccustomed  blood  pressure  in  the 
thoracic,  cervical,  and  cranial  vessels,  a  reduced  pressure  in  the 
abdominal  and  other  arteries  of  the  hinder  end  of  the  body.  After 
this  is  continued  for  one  hundred  to  one  hundred  and  twenty  days 
the  heart  is  found  greatly  hypertrophied,  the  arch  and  the  thoracic 
aorta  are  dilated,  with  very  distinct  thinning  of  their  walls;  the 
abdominal  aorta,  on  the  other  hand,  is  unaffected;  the  carotids  are 


Fig.  4. — /,  media  weakened  at  M  with 
overgrowth  of  intima  filHng  in  the  depres- 
sion. //,  with  postmortem  rigor  and  con- 
traction of  the  muscles  of  the  media  and 
removal  of  the  blood  pressure  from  within, 
the  stretched  media  at  M'  contracts;  the 
intimal  thickening  thus  projects  into  the 
arterial  lumen. 


He  has  set  up  arterial  disease  in 


•*  Ziegler's  Beitrage.  1905,  xx.wiii.  229. 
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lurocr  than  noniial,  niid — this  is  the  important  point— they  exhibit 
a  typical  irregular  intimal  sclerosis.  There  is  pronounced  connective 
tissue  thiekening  of  tliat  intima. 

These  resuhs  ean  only  be  explained  in  one  way,  namely,  as  the 
effeets  of  the  daily  temporary  suddenly  increased  blood  pressure 
brought  to  bear  upon  the  vessiis  of  the  anterior  half  of  the  body. 


Fig.  5. — Section  through  the  aorta  of  a  rabbit  that  had  been  suspended  for  three  minutes 
daily  by  the  hind  legs,  for  one  hundred  and  thirty  days,  to  demonstrate  dilatation  and  rela- 
tive absence  of  intimal  proliferation.  Around  the  greater  part  of  the  organ  there  is  pronounced 
thinning  of  the  media  with  calcareous  degeneration  of  the  middle  layer  (A/  ).  This  dilata- 
tion and  thinning  are  less  marked  round  about  one-third  of  the  organ,  and  here  there  is  a 
slight  grade  of  patchy  hypertrophy  of  the  intima  at  A  and  B.  This  hypertrophy  here  particu- 
larly involves  the  deeper  musculo-elastic  layer.  At  C  there  is  beginning  calcification  of  the 
media.     (From  a  specimen  stained  with  Sudan  III  and  silver  nitrate  by  Dr.  Klotz.) 


Fig.  6. — Section  from  the  carotid  of  the  same  rabbit  (higher  magnification)  exhibiting  at  A 
well  marked  nodular  sclerosis  of  the  intima.  At  B  the  deeper  layers  of  the  hypertrophied 
intima  are  already  showing  degenerative  changes.  C,  normal  intima.  D,  media.  (From 
a  specimen  by  Dr.  Klotz). 

That  has  resulted  in  diffuse  dilatation  of  the  larger  vessel,  the  aorta, 
without  intimal  overgrowth,  and  in  pronounced  intimal  overgrowth 
of  the  smaller  vessels,  the  carotids.  Here  for  the  first  time,  I  think, 
we  have  an  absolute  demonstration  that  one  and  the  same  cause  is 
responsible  for  die  two  orders  of  conditions,  the  demonstration  that 
the  arterial  thinning  of  the  jMoenckeberg  type  and  the  intimal 
thickening  of  ordinary  (senile)  arteriosclerosis  are  diverse  mani- 
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t'cstaMotis  of  ;i  coiiiiiioii  process,  'i'lio  urcMtcr  circmnt'ciciicc  and 
the  rclativ«*ly  sliiiiitcr  icsisiiiio;  or  accomiiiodiitivc  forir  ol"  the  aortic 
wall  due,  I  may  say,  to  its  anatomical  structure,  has  led  to  overstrain 
and  dilatation,  and  as  a  consecjuence  ai)sence  of  intimal  j)rolifcra- 
tion;  the  lesser  circumference  of  the  carotids  and  their  j)roj)or(ion- 
ately  (greater  resistin<;  stren<>tli  has  lK>en  followed  hy  a  relatively 
slighter  dilatation,  tending  to  he  localized  to  particular  areas,  and 
here  jus  a  result  there  has  been  strain,  not  overstrain,  of  the  intima 
and  a  resultant  conneetive  tissue  hypertrophy.  I  must  add  in  jus- 
tice that  another  Canatlian  worker.  Dr.  Harvey,  of  Toronto,  con- 
tinuini;  work  begun  under  Professor  J.  J.  MacKenzie,  has  inde- 
piuidently,  in  the  laboratory  of  Professor  Dixon,  of  Cambridge, 
England,  brought  about  the  same  diffuse  dilatation  of  the  aorta 
and  cardiac  hy])crtropliy  by  temporal  digital  compression  of  the 
rabbit's  aorta  extending  over  long  periods.  He  does  not,  however, 
in  his  communication  call  attention  to  the  coincident  sclerotic  change 
in  the  smaller  vessels.'** 

Here  then  we  arrive  at  a  common  order  of  events  in  the  two  great 
types  of  aortic  sclerosis — the  syphilitic  and  the  ordinary  nodose 
forms.  In  both  w^e  find  weakening  of  the  media  as  the  primary 
disturbance;  in  both,  if  this  be  above  a  certain  grade,  there  is  pro- 
nounced giving  way  without  intimal  compensation;  in  both,  if  below 
this  grade,  a  strain  hypertrophy  of  the  intima  is  manifested,  leading 
to  the  production  of  intimal  thickening.  Only,  in  syphilis  the  giving 
way  of  the  media  is  the  more  extreme,  and  so  we  more  frequently 
encounter  advanced  aneurysmal  formations  as  contrasted  with  the 
shallower  sacculations  of  the  Moenckeberg  type,  and  in  this,  also, 
occurring  as  a  rule  earlier  in  life,  there  is  a  more  exuberant  regenera- 
tive power  exhibited  by  the  intima. 

This  view,  it  will  be  seen,  demands  that  strain  or  pressure  is  the 
cause  of  the  intimal  overgrowth  in  both  orders  of  disturbance;  it 
demands  also  that  the  giving  w^ay  of  the  media  in  the  first  place  is 
due  to  a  local  weakening  sufficient  to  render  the  arterial  wall  unable 
to  resist  the  outward  thrust  of  the  column  of  blood.  Nay,  more, 
Klotz's  experiment  shows  that  increased  intravascular  pressure  alone 
may  be  the  cause  of  the  medial  degeneration  and  weakening  in  the 
first  place,  of  the  giving  way  of  the  arterial  wall  in  the  second,  and 
of  the  intimal  hypertrophy  in  the  third.  We  are  brought  thus  face 
to  face  with  the  time  honored  problem — to  what  extent  is  heightened 
arterial  pressure  — or,  as  Sir  Clifford  Allbutt  would  seek  to  have  us 
call  it,  hypcrpiesis — a  factor  in  arteriosclerosis? 

From  the  data  already  afforded,  it  is  evidently  not  an  essential 
factor  in  the  syphilitic  cases.     Undoubtedly  when   present  it  may 

'"  Personal  communication  from  Professor  MacKenzie  and  Sir  Clifford  Allbutt.  I  was 
i)f  (he  impression  that  Harvey's  results  liad  been  published,  but  cap  find  no  reference  in 
tlie  Index  Medicus  or  elsewhere. 
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accelerate  the  process  in  these,  but  infection  is  here  the  primary 
agent  in  causing  the  atrophy  and  absorption  of  the  media. 

As  regards  senile  arteriosclerosis,  the  ol)servations  of  Aschoff, 
Klotz,  and  Foster  show  that  after  fifty  there  is  to  be  determined  a 
physiological  atrophy  of  the  media;  obviously  the  degeneration 
of  the  muscular  layers  and  the  further  indications  of  change  in  the 
elastic  lameliiie  indicate  a  weakened  media.  It  is  not  necessary  in 
these  cases  to  demand  an  increased  blood  pressure.  The  normal 
blood  pressure  must  eventually  be  adecjuate  to  cause  giving  way  of 
the  media  with  or  without  consequent  intimal  hypertrophy. 

Granting  this  for  senile  cases,  then  for  the  presenile  arteriosclerosis, 
we  are,  from  Klotz's  experiment,  forced  to  recognize  that  high  intra- 
arterial pressure,  and  this  alone,  is  sufficient  to  bring  about  a  nodose 
arteriosclerosis  with  all  its  possible  dangers.  That  experiment  affords 
the  experimental  proof  of  the  danger  of  heightened  blood  pressure, 
which  from  practical  experience  clinicians  have  so  learnt  to  fear — 
and  this  in  a  perfectly  clear  manner,  with  no  ambiguities  or  possi- 
bilities of  lack  of  appreciation  of  other  factors.  High  pressure, 
and  high  pressure  only,  can  be  invoked  to  explain  the  results  which 
I  have  demonstrated  to  you. 

We  then  reach  the  following  conclusions,  namely:  That  like  results 
may  ensue  when,  on  the  one  hand,  the  artery  has  undergone  weakening 
and  the  blood  pressure  is  normal,  and  when,  on  the  other  hand,  the 
artery  has  no  preliminary  degeneration  of  its  media  and  the  blood 
pressure  is  above  the  normal.  What  is  of  importance  is  that,  as 
shown  by  this  experiment,  it  is  not  necessary  to  have  a  blood 
pressure  which  is  permanently  above  the  normal ;  an  acute  rise  for  a 
short  period  frequently  repeated  will  bring  about  the  result. 

I  would  greatly  like  to  enter  into  a  discussion  of  the  mechanism  of 
increased  arterial  pressure  in  relationship  to  peripheral  arterial  sclerosis, 
but  have  already  taken  so  much  of  your  time  that  I  can  venture  at  most 
to  suggest  the  headings.  I  would  call  your  attention  to  the  fact  that 
it  is  the  arterioles  through  the  body  and  their  tonus  that  determine 
the  existence  of  the  normal  blood  pressure;  that  heightened  blood 
pressure  in  the  larger  vessels  means  increased  contraction  of  the 
arterioles  of  important  areas;  that  thus  to  changes  in  the  arterioles 
and  smaller  arteries  we  must  eventually  look  for  the  explanation  of 
hyperpiesis;  that  it  is  by  contraction  of  the  arterioles  that  adrenalin, 
digitalin,  barium  chloride  and  the  other  raisers  of  blood  pressure 
produce  their  effects;  that  in  this  contraction  we  have  the  elements 
necessary  for  the  establishment  of  a  vicious  cycle;  that,  as  shown  by 
Leonard  Hill,  the  arteries  react  normally  to  increased  internal 
pressure  not  by  dilatation,  but  by  contraction;  that  thus  the  higher 
the  blood  pressure  the  more  contracted  do  the  smaller  arteries  tend 
to  become;  and  that,  if  the  heart  responds  to  the  increased  work 
thrown  upon  it,  the  higher  still  becomes  the  blood  pressure.  Along 
these  lines  it  will  be  seen  that  rise  of  blood  pressure  tends  in  the 
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first  phicr  to  throw  iiicreasrcl  work  ii[)oii  the  iiui.sciiladirc  of  the 
smaller  arteries,  tends,  that  is,  to  cause  their  hypertrophy;  if  the  rise 
is  profjressivi',  then  this  hypertrophy  t^ives  |)hice  to  exhaustion, 
niuseuhir  cleij;eneration,  and  dilatation  of  the  aitcrics  (and  arterioles). 
.\s  a  result  strain  hyj)ertroj)hy  of  the  intinia  shows  itself  with 
thickening,  and  it  may  also  i)e  of  the  adventitia,  resulting  in  chronic 
periarteritis.  And  now,  with  continued  degenertion  of  the  medial 
muscle  in  those  muscular  arteries,  fibrosis  of  the  media  may  also  show 
itself.  I  would  thus  regard  nuiscnlar  hypertrophy  of  the  arteries  and 
fibrosis  of  the  ditierent  coats  as  difi'erent  stages  in  one  and  the  same 
process.  Whether  these  peripheral  changes  are  the  more  marked, 
or  the  central,  depends,  I  would  suggest,  upon  the  relative  resisting 
power  of  the  elastic  and  the  muscular  arteries  of  the  individual 
respectively. 

Lastly,  it  may  be  asked,  have  I  included  here  all  the  forms  of 
arteriosclerosis  and  intimal  hypertrophy?  I  certainly  believe  that 
I  have  referred  to  the  more  important,  though  I  have  not  exhausted 
the  forms.  There  is,  for  example,  a  form  which  Aschofi"  would  term 
fimctional  sclerosis,  seen  in  the  ovaries  and  uterus,  in  the  ovaries 
after  menstruation  and  ovulation,  in  the  uterus  after  menstruation 
and  placentation.  The  sclerotic  change  here  may  be  extreme,  and 
again  iS  of  a  hypertrophic  and  regenerative  type — so  much  so  that  in 
the  uterus  there  may  be  encountered,  as  showai  by  Sohma,^^  the 
development  of  w'hat  is  practically  a  new  artery  within  the  old, 
with  endothelial,  intimal,  muscular,  and  even  what  corresponds  to 
an  adventitial  coat.  Here,  I  would  hazard,  the  same  priniciple  is  at 
work.  The  extreme  congestion  and  dilatation  of  these  arteries  in 
menstruation  and  placentation  leads  to  an  overstrain  of  their  walls 
with  consequent  overexpansion  and  degenerative  weakening,  to 
such  an  extent  that  at  the  conclusions  of  these  physiological  events, 
when  there  is  no  longer  a  call  for  dilatation  of  the  arteries,  they  still 
remain  expanded.  Nor  is  there  any  adequate  mechanism  on  the 
proximal  side  (toward  the  aorta)  to- cut  off  fully  the  blood  supply. 
There  is  still,  therefore,  a  certain  amount  of  strain  exerted  upon  the 
arterial  walls  from  within,  and  this  leads  now  to  secondary  over- 
growth. 

Secondly,  Dr.  Klotz  has  shown  experimentally,  and  Saltykow^*  has 
confirmed,  that  certain  bacterial  toxins,  e.g.,  the  diphtheritic,  lead  to 
medial  degeneration,  others,  like  typhoid  toxins,  have  no  recognizable 
effect  upon  this  coat,  but  induce  a  primary  intimal  proliferation. 
I  freely  accept  the  existence  of  such  primary  intimal  overgrowth.  I 
have  to  confess,  however,  that  I  have  some  doubts  as  to  its  frequency 
as  a  cause  of  extensive  arteriosclerosis  in  man.  When  it  is  at  all  well 
developed,  then  I  would  point  out,  the  superficial  intimal  overgrowth 

"  Archiv  f.  Gyniik  u.  Obst.,  1908,  Ixxxiv,  84. 
'«  Ziegler's  Beitrage.  1908,  xlii,  187; 
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cuts  off  the  due  nutrition  of  the  musculo-elastic  layer,  and,  indeed,  of 
the  innermost  layer  of  the  media;  degeneration  and  weakening  of 
these  is  the  natural  result,  and  there  is  established  a  vicious  circle; 
the  greater  the  intimal  thickening  the  greater  becomes  the  weakening 
of  the  lower  intimal  layer,  and  so  of  the  arterial  wall;  nor  is  the  full 
picture  of  arteriosclerosis  attained  until  both  events  are  present. 

The  same  picture  is  afforded  in  the  arterioles.  My  former  col- 
league. Dr.  Duval,^**  now  professor  of  pathology  in  Tulane  Univer- 
sity, then  pathologist  to  the  Montreal  General  Hospital,  published 
certain  most  interesting  studies  upon  the  effects  of  attenuated  glanders 
bacilli  upon  the  vascular  system  of  the  rabbit.  In  these  he  demon- 
strated most  clearly  that  these  bacilli  induce  an  active  proliferation 
of  the  endothelium  of  the  smaller  arteries,  and  he  gives  a  figure  of 
a  later  stage  in  which  a  well-marked  sclerotic  node  of  the  intima  has 
associated  with  it  a  bulging  and  thinning  of  the  media.  If  these 
two  pictures  represent  successive  phases  of  one  process — and  of  that 
I  am  not  wholly  convinced — it  must  still  be  admitted  that  medial 
weakening,  whether  by  the  direct  action  of  the  glanders  toxin  or  by 
arrest  of  nourishment  of  the  media  through  the  intimal  hypertrophy, 
is  an  essential  part  of  the  process.  Endothelial  proliferation  alone 
does  not  constitute  arteriosclerosis. 

Lastly,  and  perhaps  of  the  greatest  present  importance,  there  is 
the  consideration  of  the  part  played  by  the  deeper  or  musculo-elastic 
layer  of  the  aortic  intima  in  the  arteriosclerotic  process.  Follow- 
ing the  lead  of  Jores,^**  the  majority  of  the  recent  German  writers 
on  the  subject  lay  stress  upon  the  degeneration  and  hypertrophic 
processes  foimd  in  this  as  l^eing  the  fundamental  change  in  arterio- 
sclerosis. Here  I  have  an  objection  to  make  of  the  same  order  as 
my  criticism  of  the  use  of  the  term  atherosclerosis,  namely,  that 
aortic  disturbances  are  dwelt  upon  to  the  exclusion  of  the  con- 
comitant changes  in  the  arteries  of  muscular  type.  It  is  only  in  the 
larger  branches  of  the  aorta — those  of  the  intermediate  type— that 
this  layer  continues  to  be  a  factor  of  any  importance.  As  we  pass 
into  the  smaller  arteries  its  development  becomes  so  slight  that  it 
cannot  possibly  be  a  factor  of  the  first  order. 

In  the  aorta  its  fully  developed  structure — of  longitudinally 
arranged  plain  muscle  fibers  and  abundant  elastic  fibrillae — renders 
it  akin  to  the  media.  At  most,  the  longitudinal  arrangement  of  its 
elements  suggests  that  its  function  is  to  oppose  elongation  rather  than 
dilatation  of  the  vessels  in  which  it  is  present.  Simple  hypertrophy 
must  connote  increased  strength  of  the  arterial  wall;  degeneration 
must  signify  weakening  of  the  wall  as  a  whole.  Now,  signifi- 
cantly this  layer  is  curiously  apt  to  exhibit  degeneration.  Why 
this  should  be  so  is  not  wholly  understood.  I  would  suggest  that 
its  position  relative  to  sources  of  nutrition  is  largely  at  fault.     The 

"  Jour.  Exp.  Med.,  1907,  ix,  241.  »  Zieglei's  Beitrage,  1902,  xxxii,  146. 
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intoriial  clastic  lamclhc  of  tli(>  media  lar<,'cly  cut  it  oH"  from  imtritioii 
from  without;  the  plasma  from  the  iiit(M-ior  of  the  vessel  has  to  |)ass 
tliroujijh  and  be  acted  uj)oii  by  the  more  supcrHcial  hi  vers  of  the  intiina 
before  reachiiif;  it.  It  has  no  independent  source  of  nutrition,  and 
more  particuhirly  if  the  superficial  layers  of  the  intima  have  under- 
jjone  thickcninfj.  the  factors  favorint;  de<,'eneration  are  clearly  greatly 
increased.  The  striking  picture  that  this  layer  presents  in  the 
earlier  stages  of  degeneration — the  swollen  condition  of  its  cell 
elements,  the  oedema  of  its  interstitial  substances,  the  diffuse  soapy 
and  fatty  change  that  it  undergoes-  all,  I  am  inclined  to  lay  down, 
tend  to  arrest  the  attention  and  tend  thus  to  a  neglect  of  the  concomi- 
tant medial  and  superficial  intimal  changes.  And  this  point  of 
view  is  supported  by  the  existence  of  degenerative  changes  in  the 
layer  unaccompanied  by  any  other  vascular  disturbance.  In  cases 
of  burns  and  of  acute  infections,  and  that  even  in  the  young,  it  is 
common  to  meet  with  fine  fatty  streaks  in  the  aorta.  And  these 
streaks  indicate  a  fatty  degeneration  of,  in  the  main,  this  musculo- 
elastic  layer.  It  is  natural  to  imagine  that  here  we  have  the  first 
stage  in  the  arteriosclerotic  process.  I  am,  however,  convinced  that 
the  two  have  no  necessary  association.  I  would  ask  anyone  who 
doubts  this  to  follow  the  example  of  Drs.  J.  ]\IcCrae  and  Klotz  in 
our  service  at  the  Royal  Victoria  Hospital,  and  make  a  note  upon 
the  postmortem  report  every  time  that  these  fatty  streaks  are  present. 
It  will  surprise  him  to  find  how  common  they  are;  how  frequently 
they  are  present  in  the  quite  young;  how  little  obvious  relationship 
they  have  to  the  arteriosclerotic  state. 

I  do  not  deny  that  a  weakening  of  the  musculo-elastic  layer 
weakens  the  whole  arterial  wall,  and  thus  may  be  a  factor  favoring 
subsequent  intimal  h}^ertrophy.  I  only  urge  that  this  is  not  nearly 
so  frequent  or  so  important  as  is  a  weakening  of  the  media. 

Thus  we  revert  to  our  main  conclusions  that  the  dominant  primary 
event  in  the  arteriosclerotic  process — syphilitic,  senile,  or  func- 
tional— is  a  localized  or  it  may  be  a  diffuse  weakening  of  the  arterial 
wall  and  especially  of  the  media.  This  induces  increased  strain 
upon  the  remaining  coats;  and  if  this  be  not  excessive,  that  strain 
leads  more  especially  to  connective  tissue  overgrowth  and  the 
development  of  the  characteristic  lesions  of  arteriosclerosis. 

In  the  foregoing  remarks  I  have  repeatedly  referred  to  the  work 
accomplished  in  our  Montreal  laboratories,  and  more  particularly  to 
the  studies  of  Dr.  Klotz.  When  the  chief  of  a  laboratory  quotes 
the  wH)rk  of  those  under  him,  it  is  usual  to  infer  that  the  work  is 
his  under  another  name — that  he  has  inspired  the  researches.  In 
justice  to  my  colleague,  I  may  say  that  in  this  instance  this  most 
decidedly  is  not  the  case.  I  have  quoted  Dr.  Klotz's  work  so 
frequently  because  I  have  followed  it  with  very  deep  interest  and 
know  intimately  its  progressive  developments,  and  further  because 
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each  stop  has,  to  my  mind,  coiifiniu'd  and  e.\j)anded  the  conclusion.s 
I  reached  Ion*;-  years  a<>()  re^ardinn;  the  essential  iiatnre  of  the  arterio- 
sclerotic progress.  I  apj)reciate  too  highly  the  originality  of  Dr. 
Klotz  to  claim  more  than  having  been  fortunate  in  suggesting  to 
him  that  line  of  inquiry  into  the  nature  of  calcification  which  he 
carried  out  with  so  much  distinction  and  of  which  much  of  his  later 
work  is,  as  it  were,  a  natural  evolution.  I  should  be  glad  to  regard 
this  address,  and  to  have  this  address  regarded,  essentially  as  a 
vehicle  for  bringing  forward  in  a  connected  manner  the  observa- 
tions of  my  colleague  and  my  interpretation  of  them,  which  must 
not  necessarily  be  thought  to  be  his  interpretation. 


SOME  CONDITIONS  AFFECTING  THE  DISCHARGE  OF  FOOD 
FROM  THE  STOMACH. 

By  Carl  A.  Hedblom, 

AND 

Walter  B.  Cannon,  M.D., 

OEORGE    HIGOINSON    PROFESSOR   OF   PHYSIOLOGY   IN    THE   HARVARD    MEDICAL    SCHOOL,    BOSTON. 

The  purpose  of  this  investigation  was  to  determine  as  accurately 
as  possible,  under  otherwise  normal  conditions,  the  influence  of 
some  of  the  commoner  physical,  chemical,  and  biological  factors 
on  the  movements  of  the  stomach  and  on  the  rate  at  which  it  dis- 
charges food  into  the  intestine.  The  method  employed  was  that 
used  by  one  of  us  in  studying  the  passage  of  different  foodstuffs 
from  the  stomach.^  The  food  used,  except  when  otherwise  specified, 
was  25  c.c.  of  mashed  potato,  with  which  was  mixed  5  grams  of 
subnitrate  of  bismuth.  The  consistency,  which  depends  upon  the 
amoimt  of  water  added,  was  always  as  nearly  uniform  as  could  be 
judged  by  the  eye  and  by  manipulation.  It  will  appear,  however, 
from  observations  described  below,  that  within  the  limits  involved 
variations  of  consistency  have  no  appreciable  effect  on  the  rate  of 
gastric  discharge  of  this  food.  Full-grown  normal  cats,  deprived 
of  food  for  twenty-four  hours  previous  to  the  experiment,  served 
for  oljservation.  In  all  the  experiments,  except  those  with  fluid  food, 
the  animals  were  placed  on  the  holder  and  fed  from  a  spoon  with 
no  special  difficulty.  At  regular  intervals  after  feeding,  observations 
were  made  by  means  of  a  fluorescent  screen  illuminated  by  the 
x-rays;  and  the  dark  shadows  made  by  the  food  were  traced  in  out- 
line on   transparent  paper  laid   over  the  screen.     The  aggregate 

1  Cannon,  Amer.  Jour.  Med.  Pliys.,  1904,  xii.  387. 
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U'li^tli  t»t'  tlu'Sf  slijidows  iiiciisiircd  (lie  relative  aiiioiiiit  ol'  I'ood  in 
the  intestine  at  the  (hilereiit  times  of  oKseivatioii. 

The  method  has  l)een  demonstfated  to  l)e  altove  serious  criticism. - 
Durinir  the  Mrst  two  hours,  when  the  airareirate  U'luMh  of  the  food- 
masses  in  the  intestine  is  most  sii^jniMcant  as  an  iiuhcation  of  tlie 
rate  of  gastric  (hschar^e,  the  intestinal  content  is  iisnaMy  not  }i;reat, 
and  can  therefore  he  traced  with  only  sli<>;ht  liability  to  error. 

in  estahlishini;  the  normal  rate  of  discharge  as  a  hasis  for  com- 
parisons, the  j)ossil)ility  of  suhjective  diH'erences,  the  |)ersonal 
e(|nation,  is  involved.  That  Maijnns''  has  recently  used  the  method 
above  descrihed,  with  noes.sential  variations  from  the  original  results, 
intlicates  that  the  personal  ecpiation  need  not  be  fi;reat.  In  order  to 
estimate  the  extent  of  a  possible  deviation  in  our  work,  however, 
the  ori<,final  observations  on  mashed  potato  were  rej)eated  by  one 
of  us  (Hedblom).  'I'he  two  tables  which  follow  show  a  close  agree- 
ment in  the  results  indej^endently  obtained. 

Hours  after  feeiiiiiK l               1  2  3  4 

19  :i()  43.5  28  22 

10  39  53.5  28.5  26 

9.5  22  36  36.5  30 

9  30.5  39  8  7 

.\verage  (4  cases)  9.5        30.5        43  25  21 

Hours  after  feeding l^  1  2  3  4 

(10  32  42  31  31 

7  24  43  34  26 

11  29  43  33  23 

13  27  38  33  30 

.\verage  (4  ca.ses) 10  28         41.5        32.5        27.5 

After  thus  determining  that  a  re.sonably  close  agreement  existed 
between  the  results  secured  by  the  use  of  the  method  by  different 
persons,  we  undertook  a  study  of  the  effects  on  the  rate  of  gastric 
discharge,  of  variations  in  the  consistency  of  the  food,  the  j)resence 
of  gas  in  the  stomach,  extremes  of  temperature,  different  degrees 
of  acidity,  ma.ssage,  irritation  of  the  intestines,  and  fatigue. 

The  Influence  of  (Consistency.  A  number  of  investigators 
have  studied  the  effect  of  varying  the  water  content  of  the  food, 
as  well  as  the  rate  of  discharge  of  various  li(juids.  In  some  of  these 
researches  animals  with  duodenal  fistulas  were  used;  in  others  the 
stomach  tube  was  relied  upon  to  determine  the  rate  of  discharge. 
Moritz,^  who  used  the  fistula  method,  found  that  water  begins  to 
leave  the  dog's  stomach  immediately  after  being  swallowed,  and 
that  the  stomach  is  almost  emptied  in  fifteen  to  thirty  minutes. 
In  one  case  milk  was  discharged  with  similar  rapidity;  in  another 
cise.  when  the  milk  coagulated,  the  stomach  was  not  emptied  for 

-  Cannon,  lof.  cit.,  p.  391.  '  Archiv  f.  die  ges.  Phys.,  1908,  c-\.\ii,  210. 

ZtBchr.  f.  Biol.,  1901,  -xlii,  572 
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one  aiul  a  half  hours.  These  results  Moritz  confirmed  on  man. 
He  states  that  water  leaves  the  stomach  of  man  as  quickly  as  it 
leaves  the  stomach  of  the  lower  animals;  but  that  beer,  milk,  bouil- 
lon, and  thin  soup  remain  longer  than  water.  Even  with  the  least 
fluid  of  the  substances  he  used — a  thick  soup — the  stomach  was 
practically  empty  in  an  hour.  These  observations,  that  liquids 
leave  the  stomach  rapidly,  are  confirmed  by  the  work  of  Hirsch,^ 
Penzoldt,"  Schiile,^  and  lloux  and  Balthazard.**  These  studies, 
however,  are  concerned  almost  entirely  with  liquids  and  not  with 
the  discharo:e  of  a  certain  food  in  various  consistencies.    To  obtain 

c^ 

information  regarding  the  effects  of  varying  consistency  and  other 
mechanical  factors  on  the  gastric  discharge,  observations  were  made 
on  more  or  less  viscous  samples  of  potato,  on  hard  particles  mixed 
with  the  food,  and  on  coarse  graham  bread. 

1.  The  Influence  of  Variations  in  the  Viscosity  of  the  Food. — For 
this  study  potato  was  used.  It  was  baked  in  order  to  drive  off  most  of 
the  water.  Two  series  of  observations  were  made.  In  the  first  series 
no  water  was  added;  the  potato  when  mixed  with  bismuth  sub- 
nitrate  and  ready  for  feeding  was  very  thick  and  doughy.  In  the 
second  series  water  was  added  until  the  mixture  was  of  the  con- 
sistency of  thin  gruel.  The  volume  fed  in  all  cases  was  25  c.c.  The 
results  with  these  extremes  of  consistency  should  be  compared 
with  the  results  when  potato  of  the  standard  consistency  (inter- 
mediate between  the  extremes)  is  fed.  The  following  were  the 
figures  obtained. 

Potato,  thick  doughy  consistency. 
Hours  after  feeding 


1 

1 

2 

5 

11 

28 

16 

28 

49 

17 

28 

41 

13 

40 

54 

5 

17 

35 

Aggregate  length,  in  cm.,  of  food  masses  in  small  intestine- 


Average  (5  cases) 11  25  41.5 

Potato,  thin  gruelly  consistency. 
Hours  after  feeding ^  1  2 


14  20  35 


9 

17 

31 

15 

22 

40 

17 

20 

40 

18 

37 

42 

Aggregate  length,  in  cm.,  of  food  masses  in  small  mtestine 


Average  (5  cases) 14.5  23  37.5 

As  the  curves  in  Fig.  1  show^  graphically,  the  rates  of  discharge 
of  the  same  kind  of  food  with  fairly  widely  varying  consistencies 
are  nearly  the  same.  Indeed,  the  rates  of  discharge  do  not  differ 
among  themselves  enough  to  permit  any  noteworthy  significance  to 
be  attributed  to  the  differences  in  consistency. 

s  Centralbl.  f.  klin.  Med.,  1893,''xiv,  75.  ^  Deut.  Archiv  f.  klin.  Med.,  1893.  li,  567. 

^  Ztschr.  f.  klin.  Med.,  1896,  xxix,  49.  «  Arch,  de  phys.,  1898,  xxx,  90. 
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l"'iirtli('r  ('vi<I»'iic('  (hat  coMsisjciicy  alone  is  not  a  proiiiiiiciit  factor 
ill  (Ictrniiiniiii^  the  rate  of  <fastrie  (h.scharo;e  is  furnished  hy  Moritz," 
who  observed  wide  thfVerenees  in  this  rate  when  various  Hiiids 
of  praetieally  the  same  eonsisteney  were  ^iven.  Thus,  water  passed 
from  the  stomaeli  mueli  faster  than  beer,  and  considerably  faster 
than  bouillon.'"  On  the  whole,  the  conclusion  seems  warranted 
that  while  li(juids  leave  the  stomach  very  rapidly,  more  or  less 
dilution  of  a  food  predominantly  carbohydrate  has  but  slight  effect 
in  modifying;  the  rate  of  gastric  discharge. 

Protein  food  leaves  the  stomach  more  slowly  than  carbohydrate. 
The  explanation  for  this  j^henomenon  is  that  the  union  of  protein 
with  the  acid  of  the  gastric  juice  delays  the  appearance  of  a  suf- 
ficiently strong  acid  reaction  of  the  contents  near  the  pylorus  and 
thereby  delays  the  first  opening  of  the  pylorus."  If  protein  food 
is  diluted  with  water  there  is  evidently,  in  a  given  amount  of  the 
food,  less  protein  to  unite  with  the  acid  than  would  be  present  if 
the  same  amount  were  given  undiluted. 

Lean  beef  of  standard  consistency  gives  the  following  average 
figures : 

Hours  after  feeding ^-  1  2  3  4 

Cm.  in  small  intestine 1.5  2.5        16  22  24.5 

When  lean  beef,  shredded  and  mixed  with  water  to  a  thin  gruelly 
consistency,  was  fed,  the  following  figures  resulted: 

Hours  after  feeding ^ 


Aggregate   length,  in   cm.,  of  food  mas.ses  in 
the  small  intestine 


Average  (7  cases)  . 3.5        14  28.5        33  32 

A  comparison  of  the  figures  in  the  foregoing  tables  and  the  curves 
in  Fig.  2  shows  that  the  dilution  of  the  protein  food,  and  the  reduc- 
tion thereby  of  the  material  uniting  with  the  acid  of  the  gastric 
juice,  tends  toward  a  more  rapid  discharge  of  the  protein  from  the 
stomach. 

Schiile^^  states  in  connection  with  his  investigation  of  the  dis- 
charge of  liquids  that  fluid  foods  seem  to  increase  the  motility  of 
the  stomach.     An  inference  to  the  same  effect  can  be  drawn  from 

«  Loc.  cit.,  p.  590. 

"•  The  slow  emergence  of  beer  and  bouillon,  compared  with  water,  can  be  explained  by  the 
effect  of  these  fluids  in  .stimulating  the  flow  oi  gastric  juice  (see  Pawlow,  The  Work  of  the 
Digestive  Glands,  London,  1902,  p.  138et  seq.)  and  the  resultant  closure  of  the  pylorus  through 
the  acid  reflex  from  the  duodenum. 

»  Cannon,  Amer.  .Jour.  Phys.,  1907,  xx,  292. 

'2  Ztsch.  f.  klin.  Med.,  1896,  xxix,  73. 
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Moritz's  statement:  "Solid  food  causes  a  checking  of  gastric 
j)eristalsis,  which  overcomes  the  stimnhiting  effect  otherwise  exerted 
upon  it  by  water."  We  have  never  noted  any  significant  clianges 
in  peristalsis  due  to  variations  in  consistency. 

2.  The  Influence  of  Hard  Particles  in  the  Food.  There  are 
numerous  clinical  reports  of  fore'gn  bodies  swallowed  accidentally 
or  wilfully  l)y  children  and  demented  persons,  and  in  some  instances 
by  normal  adults.  Eckold"  reviews  more  than  seventy  such  cases 
in  which  objects  of  the  most  varied  size  and  character  were  swal- 
lowed. When  they  remained  long  in  the  stomach  more  or  less 
serious  derangement  of  gastric  functions  resulted,  followed  by 
malnutrition  and  in  a  large  percentage,  by  death.  The  stomach 
may  evidently  function,  though  imperfectly,  while  containing  a 
foreign  body.  But  these  cases  represent  decidedly  abnormal  con- 
ditions, and  do  not  throw  much  light  on  conditions  that  may  be 
classed  as  more  or  less  common,  such  as  the  presence  in  the  stomach 
of  bone,  seeds,  and  poorly  masticated  food. 


40 

-i 
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f 

20 

7 
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Fig.  1 


Fig.  2 


Fig.  1. — Tliese  and  the  following  curves  show  the  average  aggregate  length  of  the  food 
masses  in  the  small  intestine  at  designated  intervals  after  feeding.  The  light  continuous 
line  is  the  curve  for  potato  of  standard  consistency;  the  heavy  continuous  line,  for  thick 
doughy  consistency;  the  broken  line,  for  thin  gruelly  consistency. 

Fig.  2. — The  heavy  line  is  the  curve  for  lean  beef  of  standard  consistency,  the  light  line 
that  for  lean  beef  of  thin  gruelly  consistency. 

Few  observations  as  to  the  relation  between  hard  food  masses 
and  gastric  discharge  have  been  reported.  Schiile"  states  that 
coarse  food  remains  in  the  stomach  longer  than  food  of  smoother 
consistency.  Moritz^"*  has  described  experiments  on  a  dog  with  a 
duodenal  fistula,  in  which  finely  chopped  sausage  began  to  leave 
the  stomach  in  forty-five  minutes,  whereas  coarse  unchopped  sausage 
did  not  begin  to  leave  for  two  hours,  and  then  appeared  at  the 
fistula  in  a  "soaked  slippery  condition."    Cannon*"  reported  in  his 


"  Inaugural  Dissertation,  Greifswald,  1896. 

'•'  Verhandl.  der  deut.  Naturforscher  und  Aerzte,  1893,  p.  25. 

1"  Amer.  Jour,  of  Phys.,  1898,  i,  359. 


'^  Loc.  rit.,  p.  75. 
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first  j);i|H'r  ini  the  stoiuacli  that  hard  particles  ri'ix'alcdiy  pushed 
uj)  to  thi'  pylorus  eheeked  the  out^o  of  food  froui  the  stomacli. 
'I'he  uiethod  used  in  the  present  investi<;atioii  permits  a  more  care- 
ful testin*;  of  tliis  conclusion. 

As  hard  j)articles,  small  irre^idar  pieces  of  starch  paste  were 
used.  Ten  per  cent,  starch  paste,  mixed  with  subnitrate  of  bismutli, 
was  cut  into  cubes  and  set  aside  to  dry.  From  fifteen  to  twenty  of 
these  dried  cubes,  1  to  5  mm.  in  dimension,  were  ^\\en  mixed  with 
the  standaril  potato.  In  the  first  four  eases  repc^rted  below  the 
the  particles,  which  had  dried  for  two  weeks,  were  very  hard.  In 
the  other  cases  the  particles  dried  only  two  to  four  days. 


Hours  after  feeding 

1 

1 
5 

2 

f  4 

14 

0 

3 
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2 
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0 

0 

0 

Aggregate  length,  in  cm. 

of  tlie  fontl  masses  in  the  small 

7 

1.3 

23 

intestine*"      .      •      • 

0 
0 

8 
8 

22 

25 
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13 

20 

2 

16 

21 

'-  1 

13 

23 

Average  (10  cases) 

2 

8.5 

16 

In  Fig.  3  the  normal  discharge  is  compared  graphically  with 
the  discharge  when  the  same  food,  with  hard  particles  added,  is 
fed.  As  the  figures  and  the  curves  show,  there  is  a  marked  retarda- 
tion of  the  outgo  of  food  from  the  stomach  when  hard  particles 
are  present.  In  the  first  four  cases  the  outgo  was  clearly  slower 
than  in  the  others,  as  if  the  harder  particles  had  had  an  inhibitory 
effect  until  .softened.  The  checking  action  of  the  softer  particles, 
however,  shows  likewise  the  working  of  a  mechanical  factor  in 
modifying  the  normal  mechanism  at  the  pylorus. 

The  hard  particles  with  a  large  bismuth  content  could  be  seen 
on  the  fluorescent  screen  as  small  black  shadows  against  the  less 
dark  background  of  the  shadow  of  the  stomach.  The  to-and-fro 
oscillations  of  the  small  ma.s.ses  in  the  antrum  already  described*** 
were  repeatedly  observed.  There  is  a  discrepancy  between  the 
immobility  of  these  particles  in  the  cardiac  end  of  the  stomach, 
as  described  in  the  earlier  paper,  and  Beaumont's  report  that  food 
circulates  down  along  the  greater  and  up  along  the  lesser  curvature. 
It  is  conceivable  that  the  difference  of  observation  might  be  due 
to  a  difference  in  the  consistency  of  the  food — that  circulation 
might  occur  in  a  fluid  gastric  content,  but  not  in  a  semisolid  mass. 

Starch  paste  of  the  consistency  of  thin  gruel,  with  bismuth  sub- 


"  In  several  case.s,  notably  Case  4,  there  was  an  accumulation  of  gas  in  the  stomacli.     The 
presence  of  the  gas  tended  still  farther  to  check  the  rate  of  the  discharge. 
i^See  Cannon,  Amer.  Jour,  of  Phys.,  1908,  i,  369. 
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nitrate  added,  was  given.  Several  ('A  or  4)  of  the  hardened  starch 
particles  were  then  swallowed  by  the  animal.  In  all  the  experi- 
ments the  particles  lay  along  the  lesser  cnrvatnre,  until  gradually 
carried  toward  the  pylorus.  There  was  no  evidence  of  a  circula- 
tion of  the  gastric  contents  such  as  Beaumont  descrilied. 

3.  The  Influence  of  Coarse  Graham  Bread.  There  is  evidence 
that  food  containing  sj)icules  of  bran,  such  as  coarse  graham  bread, 
may  stimulate  peristalsis  in  the  large  bowel  and  thus  prevent  con- 
stipation. It  was  of  interest  to  determine  whether  gastric  peristalsis 
and  the  discharge  from  the  stomach  are  affected  by  food  of  this  char- 
acter. There  are  statements  in  the  literature  that  no  appreciable 
difference  exists  between  whole  meal  and  white  bread  in  the  duration 
of  their  stay  in  the  stomach.  Penzoldt^**  remarks,  however,  that 
light  bread  remains  in  the  stomach  as  long  as  black  bread  and  longer 
than  bread  made  of  coarse  meal. 


Hours    5        1 

Fig.  3 


Hours    i  1 

Fig.  4 


Fig.  3. — The  heavy  line  is  the  normal  curve  for  potato;  the  light  line,  the  curve  when 
hard  particles  are  present  in  the  food  (10  cases). 

Fig.  4. — The  heavy  line  is  the  normal  curve  for  potato,  the  light  line  that  for  white  bread 
(7  cases),  the  broken  line  that  for  graham  bread  (11  cases). 

In  the  observations  on  the  rate  of  discharge  of  bread,  common 
white  bread  obtained  at  a  bakery  was  used  as  a  control  instead  of 
potato.  The  bread  was  prepared,  however,  just  as  in  the  observa- 
tions with  potato,  and  the  same  proportion  of  bismuth  subnitrate 
was  added.    The  following  are  the  figures  for  white  bread: 


Hours  after  feeding 


Aggregate  length,  in  cm.,  of  tlie  food  masses  in  the  small 
intestine 


1 
rlO 

1 
30 

2 
41 

26 

40 

33 

15 

33 

30 

20 

35 

46 

19 

42 

41 

10 

30 

36 

1 16 

36 

49 

Average  (7  cases) 16.5 


35 


39.5 


19  Deut.  Arehiv.  f.  klin,  Med.,  1S93,  li,  560. 
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TIr'  lirahain   Urcad   fed   in   the   lir>t   ciii'lit    of  tlic   follow  iiif.!,'  cases 
was  not  so  coarse  as  thai  IVtl  in  the  last  three  cases: 


Hours  after  fceiliiiK 


AjotroKHt*'  K'liKth.  in  cm.,  of  the  food  masses  in  llie  small       .-j. 
intestine 


r  23 

1 
44 

48 

30 

45 

49 

35 

42 

33 

■J  I 

47 

48 

10 

45 

49 

25 

24 
37 

4(> 

25 

44 

19 

40 

50 

10 

33 

51 

16 

25 

44 

125 

34 

45 

Average  (11  eases) 


38 


40 


A  graphic  comparison  of  these  results  with  the  results  when 
j)<)tato  is  fed  is  shown  in  Fig.  4.  The  curves  and  the  ta})les  reveal 
a  sliiihtly  slower  rate  of  discharge  for  white  bread  than  for  potato, 
and  a  more  rapid  discharge  for  graham  bread  than  for  either  of  the 
other  foods. 

In  summarizing  the  effects  of  the  consistency  of  food  on  its  dis- 
charge from  the  stomach,  it  may  be  fairly  stated  that  within  limits 
more  or  less  water  added  to  carbohydrate  food  does  not  change 
the  rate  of  outgo,  though  dilution  hastens  the  outgo  when  protein 
is  fed;  that  hard  particles  in  the  food  distinctly  hinder  the  discharge 
from  the  stomach;  and  that  coarse  branny  food  is  forced  through 
the  pylorus  at  a  slightly  more  rapid  rate  than  are  similar  foods 
finer  in  texture. 

Thk  Influenx'e  of  Gas  in  the  Stomach.  The  common  use 
of  carbonated  water  has  led  to  attention  being  paid  to  the  efTects 
of  carbon  dioxide  on  the  functions  of  the  stomach.  There  is  fair 
unanimity  of  testimony  that  this  gas  stimulates  both  secretion 
of  hydrochloric  acid  and  gastric  peristalsis.""  That  the  presence  of 
a  body  of  gas  in  the  stomach  might  affect  the  exit  of  food  has  ap- 
parently not  been  much  considered.  Yet  with  the  x-rays  gastric 
j)eristalsis  may  be  seen  moving  over  an  accumulation  of  gas  without 
either  churning  the  gastric  contents  or  propelling  them  onward. 
The  gas  acts  as  a  shield,  keeping  the  walls  of  the  stomach  away  from 
the  food.  We  desired  to  learn  what  might  be  the  effect  of  a  cou- 
siderable  amount  of  gas  in  the  stomach  on  the  discharge. 

The  animals  were  fed  the  standard  amount  of  food,  and  then 
air  was  blown  into  the  stomach.  In  the  first  experiments  the  volume 
of  air  introduced  was  measured,  but  this  procedure  proved  to  be 
of  little  use,  for  eructations  soon  changed  the  original  quantity. 
In  all  but  the  first  four  of  the  following  cases  the  air  was  introduced 


20  See  Jaworski,   Ztschr.   f.    Biol.,    1883,   xix,  443;    1884,  xx,  234;   Gillespie,  Deut.  med. 
Woch.,  1887,  p.  836;  Penzoldt,  Deut.  Archiv  f.  klin.  Med.,  1903.  p.  567. 
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while  the  animal  was  under  x-ray  observation;  in  these  latter  cases 
the  distention  of  the  stomach  walls,  which  could  be  clearly  seen, 
could  be  easily  regulated.  In  a  few  instances  eructations  nearly 
emptied  the  stomach  of  air  during  the  first  hour;  more  air  was  then 
introduced  until  approximately  the  original  volume  was  restored. 
The  followiuir  results  were  obtained: 


Hours  after  feeding 


Aggregate  length,  in  cm.,  of  the  food  masses 
in  the  small  intestine 
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13 

14 

0 

0 

0 

0 
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14 

0 
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30 

27 

30 

33 

24 

17 

13 

38 

17 

31 

33 

0 

33 

40 

26 

36 

38 

10 

32 

32 

6 

22 

29 

11 

27 

35 

10 

24 

32 

Average  (14  cases) 


17.5 


30 


34.5 


These  average  figures  are  compared  with  the  average  figures 
for  normal  conditions  in  Fig.  5.  Examination  of  the  table  shows 
that  there  is,  as  was  to  be  expected,  a  wide  variation  in  the  effects 
produced  by  the  presence  of  gas  in  the  stomach.  In  few  cases,  how- 
ever, is  there  any  effect  except  a  retardation  of  the  discharge  into 
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Fig.  5. — The  heavy  line  is  the  normal  curve  for  potato,  the  light  line  that  for  potato  when 
gas  is  present  in  the  stomach. 

the  intestine.  This  result  has  been  noted  repeatedly  in  other  in- 
stances in  which  gas  appeared  in  the  stomach  spontaneously.  Thus, 
in  one  case  in  which  fibrin  was  fed  and  in  which  the  peristaltic 
waves  could  be  clearly  seen  passing  over  the  gas  in  the  stomach  the 
discharge  was  as  follows: 


Hours  after  feeding 

Cm.  fibrin,  wlien  gas  present 

Cm.  fibrin,  average  of  4  normal  cases 


1 

1 

2 

3 

4 

5 

0 

0 

0 

10 

17 

22 

4 

8 

21 

29.5 

32.5 

32 
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Siicli  cast's  of  sj)()iitaiu'oiis  acciiiiuilatioii  of  j,ms  scciiu'd  to  Ix- 
sissoc-iated  with  <;astric  atony  and  ridVehU-d  |H'risfalsis.  Wlien 
the  air  was  experimentally  inlnxhieed,  however,  peristalsis,  wlien 
observed,  was  normal  in  rate  and  intensity. 

With  peristalsis  normal,  how  may  the  retardation  of  the  dis- 
ehari^e  from  the  stomach,  iiott'd  in  the  ahove  e\j)criments,  be  ex- 
plained? That  the  distention  of  the  jjjastrie  walls  prevented  them 
from  exertinj:;  a  direct  propelling  action  on  the  food  mass  was  dis- 
tinctly to  be  seen.  In  a  nnmijer  of  the  observations  of  this  series 
the  food  occuj)ied  relatively  the  position  represented  in  Fignre  6. 
There  was  direct  contact  between  the  stomach  wall  and  the  food 
only  at  one  surface.  Thus  the  gas  prevented  the  churning  of  the 
food  by  the  peristaltic  waves  and  the  gradual  propulsion  of  the 
food  through  the  pylorus. 


Fic.  0  Fig.  7 

Fig.  6. — Tracing  of  the  outline  of  a  stomach  showing  the  .separation  between  the  walls 
and  the  food,  cau.sed  by  gas. 

Fig.  7. — A.  Tracing  of  the  outline  of  a  stomach  showing  a  collection  of  gas  in  the  pre- 
antral  region.    B.  The  same  stomach  after  removal  of  gas. 

The  retardation  of  gastric  discharge  through  the  accumulation 
of  gas  in  the  stomach  is  a  result  which  evidently  might  be  difi'erent 
in  man  and  in  the  cat.  In  the  upright  position  of  man  any  gas 
in  the  stomach  would  naturally  rise  to  the  fundus,  and  the  food 
would  then  be  in  the  region  of  active  peristalsis.  Furthermore, 
the  gas  might  thus  be  readily  voided  by  eructation.  But  in  the 
prone  position  of  man  gas  in  the  stomach  may  render  peristaltic 
activities  quite  as  ineffective  as  it  does  in  the  cat. 

In  connection  with  these  observations  there  has  been  observed 
repeatedly  in  the  pre-antral  region  an  apparently  empty  space  at 
about  the  position  indicated  in  Fig.  (>.  Magnus-'  described  a  similar 
appearance  in  the  stomachs  of  morphinized  cats.  He  attributed  the 
appearance  to  a  persistent  constriction  of  the  gastric  wall  in  this 
region.  On  two  different  occasions  when  we  noted  this  appearance 
(Fig.  7,  .1)  wepa.ssed  a  tubedown  thetrsophagusand  into  the  stomach, 
watching  by  means  of  the  fluorescent  screen  its  exact  course.  When 
the  tube  reached  the  light  area,  the  area  disappeared,  and  when 
the  tube  was  withdrawn  the  shadow  of  the  stomach  presented  a 
uniform  dark  appearance  (Fig.  7,  B).  The  light  area  was  apparently 
due  to  gas  which  was  carried  off  by  the  tube. 


5'  .\rchiv  f.  die  ges.  Phys.,  1908,  cxxii,  254. 


514    HEDBLOM,  cannon:  discharge  of  food  from  stomach 

The  Influence  of  Heat  and  Cold.  The  possible  eflfects 
of  heat  and  cold  on  the  secretory  and  motor  functions  of  the  ali- 
mentary canal  have  been  studied  by  various  methods.  Liideritz" 
exposed  the  stomach  and  intestines  of  rabbits  in  a  bath  of  normal 
salt  solution  which  was  gradually  cooled.  He  saw  no  change  in  the 
motor  activity  until  a  temperature  of  28"^  to  30°  C.  was  reached.  In 
one  case  very  vigorous  peristalsis  was  seen  at  29°  C.  Below  28° 
the  movements  ceased.  Oser^  states  that  low  temperatures  close 
the  pylorus,  but  that  higher  temperatures,  up  to  37°  C,  have  no  such 
effect.  According  to  Miiller,^*  low  temperatures  have  a  quieting, 
even  a  paralysing  effect  on  the  movements  of  the  stomach,  whereas 
high  temperatures  increase  gastric  peristalsis.  These  observations 
are  in  accord  with  those  of  Schiile/^  who  found  that  water  at  45°  left 
the  stomach  much  faster  than  water  at  0°  or  28°  C,  but  they  do  not 
seem  to  accord  with  INIiiller's  own  results  that  hot  and  cold  fluids  leave 
the  stomach  more  slowly  than  fluids  at  body  temperature. 

The  effect  of  temperature  variations  on  secretion  has  been  little 
studied.  Cahn^"  reports  that  when  he  fed  powdered  meat  with 
water  at  15°,  1  to  1.3  p.m.  of  HCl  was  secreted  during  the  first 
hour,  and  that  with  the  water  at  45°  the  acid  was  up  to  1.8  p.m. 
Both  these  results,  however,  are  lower  than  the  results  w^hen  tem- 
perature is  normal.  Micheli"  in  a  study  of  the  gastric  secretion 
in  ninety  patients  found  that  with  water  at  35°  to  37°  the  secre- 
tion was  greatest,  at  45°  to  50°  least,  and  at  2°  to  4°  greater  than 
at  room  temperature.  A  similar  stimulating  effect  of  cold  water 
was  noted  by  Jaworski.^* 

In  such  studies  as  are  above  cited  the  time  required  for  the  equali- 
zation of  the  temperature  of  the  body  and  of  the  ingested  food 
is  especially  significant,  for  it  is  probable  that  the  temperature 
effects  diminish  as  the  equalization  takes  place.  By  use  of  maxi- 
mum thermometers,  Winternitz^^  observed  that  thirty  minutes  after 
drinking  500  c.c.  of  water  at  5°  to  7°  the  temperature  of  the  gastric 
contents  was  only  0.6°  C.  lower  than  general  bodily  temperature. 
On  a  patient  with  gastric  fistula  Quincke^"  obtained  similar  results 
when  cold  water  was  taken,  and  further  found  that  water  at  40°  C. 
reached  body  temperature  within  ten  minutes.  According  to  Quincke, 
hot  or  cold  water  reaches  body  temperature  sooner  than  lukewarm 
milk.  As  Miiller  points  out,  the  stomach  is  in  a  high  degree  able 
to  bring  food  of  widely  differing  temperature  quickly  to  the  tem- 

22  Virchow's  Archiv,  cxvi,  53.  23  ztschr.  f.  klin.  Med.,  1892,  xx,  287. 

-^  Ztschr.  f.  diat.  und  physikal.  Ther.,  1904,  viii,  587. 

25  Zt.schr.  f.  klin.  Med.,  1896,  xxix,  81.  26  ztsehr.  f.  klin.  Med.,  1887,  xii,  36. 

27  Archiv  ital.  di  clin.  med.,  1896.  Referat,  Archiv  f.  Verdauungs-Krankheiten,  1897, 
iii,  244. 

28  Deut.  Archiv  f.  klin.  Med.,  1884,  xxxv,  76. 

2^  Physiologic  Bases  of  Hydrotherapy,  in  A  System  of  Physiologic  Therapeutics,  Phila- 
delphia, 1902,  ix,  41. 

30  Archiv  f.  exper.  Path,  und  Pharm.,  1888,  xxv,  380. 
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jKTatuir  ot"  the  body,  a  t'iiiKtit)n  doubtless  clcpeiKlcnt  on  tlie  central 
position  of  the  or^un  in  the  body  and  to  the  rich  blood  supply  in 
its  walls  and  in  the  surronndintf  structures. 

Since  the  stinuilatin<i;  influence  due  to  variations  of  teni[)erature 
is  j)resent  for  only  a  conij)aratively  short  interval,  the  influence 
exerted  niiijht  be  correspondingly  short;  but  the  possibility  of  the 
effect  outlasting  for  some  time  the  period  of  stimulation  must  be 
considered.  In  the  following  experiments  to  determine  the  rate 
of  discharge  of  hot  and  cold  solid  foods,  the  conditions  of  experi- 
mentation were  quite  normal.  Care  was  taken  to  keep  the  food  at 
the  temperature  stated  until  all  had  been  fed. 

In  two  cases  in  which  the  hot  food  was  given  the  potato  was 
kejit  in  a  dish  surrounded  by  a  large  (|uantity  of  water  at  50°  to  55°  C. 
during  the  period  of  feeding,  and  the  animals  were  fed  from  a  spoon. 
In  the  other  cases  the  food  was  given  by  means  of  a  syringe,  and 
was  delivered  into  the  stomach  at  a  temperature  of  approximately  60°. 

The  cold  food  was  fed  in  a  frozen  condition,  and  reached  the 
stomach  in  frozen  lumps. 

The  following  results  were  obtained: 


HOT  FOOD,  50°  to  60°. 

Hours  after  feeding ' 

f  13 


Aggregate  lengtli,  in  f-m.,  of  the  food  masses  in  tlie  small 
intestine . 


Average  (5  cases) 


10 

14 

12 

LIS 

13.5 


rOLD  FOOD,   FROZE.V. 

Hours  after  feeding h 

(  10 
18 
.Aggregate  lengtli,  in  fin.,  of  the  food  masses  in  the  .small       19 

intestine I    14 

12 
12 


1 

2 

27 

48 

38 

45 

31 

43 

31 

45 

38 

45 

33 

45 

1 

2 

29 

50 

43 

49 

38 

39 

34 

44 

38 

44 

25 

52 

Average  (C  case.s) 


14 


34.5 


46.5 


As  the  tables  and  the  curves  (Fig.  8)  indicate,  the  only  change 
from  the  normal  in  the  rate  of  discharge  of  food,  hot  or  cold,  is  a 
slight  acceleration,  but  this  change  is  so  slight  as  to  be  inconsiderable. 
In  none  of  the  cases  was  there  observed  any  notable  variation  from 
the  usual  peristalsis. 

In  a  series  of  observations  made  by  Mr.  C.  R.  Metcalf  in  this 
laboratory,  hot  and  cold  applications  applied  from  1  to  40  minutes 
to  the  abdomen  of  healthy  cats  produced  no  appreciable  altera- 
tion in  gastric  peristalsis.  It  continued  without  interruption  and 
without  evident  change  of  rate  as  measured  by  a  stop  watch.  On 
the  other  hand,  as  already  reported,^^  excessive  cooling  of  the  stomach 


"  Cannon  and  Murphy,  Annals  of  Surgery,  1906,  xliii,  531. 
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and  intestines,  by  introducing-  cold  sterile  salt  solution  into  the 
al)doniinal  cavity,  may  be  followed  by  increased  activity  of  intestinal 
peristalsis.  But  this  is  a  procedure  causing  changes  of  temperature 
in  the  bowel  too  great  to  be  produced  by  any  external  a})plications. 
The  conclusion  seems  justified  that  changes  in  the  temperature 
of  the  food  do  not  influence  for  any  length  of  time  either  gastric 
peristalsis  or  the  rate  of  flischarge  of  solid  food  from  the  stomach. 


I 


Fig.  8. — The  heavy  line  is  the  normal  curve  for  potato,  the  light  line  that  for  potato  fed  hot 
and  the  broken  line  that  for  potato  fed  cold. 

The  Influence  of  Hyperacidity.  The  earlier  literature 
contains  many  conflicting  statements  regarding  the  relation  between 
gastric  motility  and  the  secretion  of  HCl.  Reigel/^  Kussmaul/^  and 
others  express  the  idea  that  through  abnormal  acidity  the  pylorus 
is  kept  spastically  closed.  Similarly,  Moritz^^  found  in  experiment- 
ing on  himself  that  500  c.c.  of  0.95  per  cent.  HCl  was  more  slowly 
expelled  from  the  stomach  than  the  same  amount  of  water.  Some 
of  the  earlier  investigators  regarded  the  acid  of  the  gastric  juice 
as  the  real  stimulus  to  peristalsis.  Later  observations,  however, 
have  shown  that  peristalsis  may  be  present  even  when  the  gastric 
contents  are  neutral  or  even  alkaline. 

The  part  played  by  HCl  in  controlling  the  discharge  of  food 
from  the  stomach  and  in  stimulating  the  flow  of  pancreatic  juice 
has  recently  been  emphasized.  The  pylorus  remains  closed  until  an 
acid  reaction  appears  in  the  chyme  on  the  gastric  side  of  the  sphincter; 
it  then  opens  to  permit  the  exit  of  some  of  the  chyme.  Thereupon 
the  acid  chyme  in  the  duodenum  closes  the  sphincter,  and  keeps 
it  closed  until  the  pancreatic  juice  and  bile,  caused  to  flow  by  the 
presence  of  acid  in  the  duodenum,  have  neutralized  the  chyme. 
Then  and  only  then  does  the  pylorus  open  again  and  let  out  more 
of  the  stomach  contents.^^     In  accordance  with  this  explanation 


'2  Ztschr.  fur  klin.  Med.,  188G,  xi,  17. 
■•"  Loc.  cit.,  p.  570. 


■M  Deut.  Archiv  fiir  klin.  Med..  1869,  vi,  460. 
35  Cannon,  Amer.  Jour.  Phys.,  1907,  xx,  293. 


HKHHI.OM.    CWNON:    r)IS(H  Al{(iK    oK    K()(i|)    I'Ko.M    S'loMACll       ;)!/ 

Ill'  tilt'  coiitntl  of  tilt'  jnlorii.s,  Iivju'racidity  iiii^rlit  very  wt'll  ciiusf 
a  retardation  ot"  i^astric  (liscliar(:;t>,  hut  it  would  do  so  lu'caiist'  loiif^cr 
time  would  lit'  rt'cjiiircd  tor  lU'Ulrali/alion  in  the  duodcuuiu,  and 
tilt'  pylorus  would  tlicrct'ort'  lu"  lit'ld  closed  tor  Ioniser  periods. 
It  is  of  interest  to  iii(|uirc  as  to  the  effects  of  hyperacidity  on  the 
rate  at  which  food  leaves  the  stomach.  '1\)  ohtaiii  evidence  on 
this  (juestion  cats  were  fed  potato  with  which  had  hccn  mixed  a 
known  perceiitaij;e  of  IK'l. 

In  determining  the  acidity  boiled  p(;tato  was  mashed  without 
the  adtlition  of  water  and  then  concentrated  acid  was  added.  Thus, 
for  1  per  cent,  acidity,  4.2  c.c.  IK'l  with  specific  gravity  1.]<S5  (/.  e., 
about  M  per  cent.)  was  added  to  100  c.c.  ])()tat(),  weight  140  grams. 
For  the  other  percentages  of  acidity  the  corresponding  fraction 
of  this  amount  of  acid  was  accurately  measured  and  mixed  with 
the  potato.     The  following  are  the  results  o})tained: 


0.25  PER  CENT.    HCL. 

Hours  after  feeding J 

24 
2.5 

Aggregate  lengtli,  in  cm.,  of  tlie  food  masse.'*  in  the  small      28 

intestine 1  34 

22 
40 


1 

2 

47 

72 

3.5 

48 

40 

55 

(53 

64 

40 

60 

.52 

61 

Average  (6  cases) 


29 


46 


60 


0.5  PER  CENT.   HCL. 

Hours  after  feeding ^ 

Aggregate  lengtli,  in  cm.,  of  tlie  food  masses  in  the  small 
intestine 


1 

1 

2 

r   25 

40 

58 

25 

41 

58 

17 

34 

46 

20 

38 

49 

20 

35 

56 

<   18 

30 

47 

Average  (6  cases) 


21 


36.5 


52 


1   PER  CENT.   HCL. 

Hours  after  feeding \ 

8 
9 

Aggregate  lengtli,  in  cm.,  of  (lie  food  masses  in  the  small  13 
intestine I     9 


1 

2 

20 

34 

16 

46 

35 

43 

30 

72 

27 

.50 

19 

40 

Average  (6  cases) 


In  comparing  with  the  normal  conditions  these  results  of  feeding 
acid  food,  it  is  fairer  to  use  the  second  rather  than  the  first  half- 
hour  of  the  normal  curve  as  a  standard,  since  at  the  beginning 
of  the  first  half-hour  digestion  has  not  begun  and  no  acid  has  yet 
appeared  at  the  pylorus,  while  at  the  beginning  of  the  .second  half- 
hour  acid  chyme  is  being  discharged.    As  the  curves  (Fig.  9)  and  as 
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the  tables  indicate,  tlie  rate  of  exit  i.s  faster  than  normal  when  the 
potato  has  an  aci(hty  of  0.25  per  cent.,  and  slower  than  normal 
when  it  has  an  acidity  of  1  per  cent.  Potato  with  an  acidity  of 
0.5  per  cent,  is  discharged  dnrint*;  the  first  half-hour  about  as  rapidly 
as  the  food  is  normally  discharcred.  The  difference  between  the 
outgo  of  the  weakly  acid  (0.25  per  cent.)  and  the  strongly  acid 
(1  per  cent.)  potato  is  remarkable.  Note  that  at  the  end  of  the 
first  half-hour  there  was  in  the  intestine  more  than  two  and  a  half 
times  as  much,  and  at  the  end  of  an  hour  about  two  times  as  much 
of  the  weakly  acid  ])otato  as  of  the  strongly  acid.     The  rapid  exit 


Hour 


—J 

3 L _; 

0  — : — /- 

1 


Fig.  9. — The  heavy  line  is  the  curve  (for  the  second  half-hour)  when  potato  is  fed  normally; 
the  light  line,  when  fed  with  0.25  per  cent,  acidity  (HCl);  and  the  dotted  line,  when  fed  with 
1  per  cent,  acidity. 

was  confirmed  by  the  appearance  of  the  stomach:  in  several  instances 
the  stomach  was  practically  empty  at  the  second  observation — a 
condition  normally  never  seen.  The  appearance  of  the  food  masses 
in  the  intestine  was  also  characteristic,  for  long,  continuous  coils 
of  food  were  regularly  observed. 

In  all  the  experiments  on  the  feeding  of  acid  food  gastric  peri- 
stalsis was  especially  deep  and  rapid.  The  rate  was  usually  slightly 
faster  than  six  waves  per  minute.  In  one  instance,  at  the  half- 
hour  observation,  the  waves  passed  so  rapidly  as  to  attract  attention. 
On  timing  them  with  a  stop-watch  twenty  waves  were  seen  to  move 
over  the  antrum  in  sixty-six  seconds,  more  than  eighteen  per  minute. 
This  rate  was  so  much  faster  than  normal  that  the  counting  was 
repeated,  with  the  same  results.  At  the  one-hour  observation  and 
thereafter,  however,  the  waves  passed  at  the  usual  rate.^'' 


*  Opportiuiity  was  offered  to  note  the  rate  of  gastric  peristalsis  in  four  kittens  about  six 
weeks  old.  The  number  of  waves  per  minute  was  within  tlie  limits  observed  in  adult  animals. 
The  rate  of  discharge  from  the  stomach  was  likewise  not  remarkably  different  from  the  rate 
observed  in  adults. 


lli:i)HI.<  "M,    (  A.NNo.N:    1)IS(  IIAItCK    ok    food    I'Ko.M    SldMAl  II       T)!*.* 

TuK  Im'li  KNCE  OF  Massage.  'i'lio  aiiiiuals  .st'lectcd  for  observa- 
tioiis  on  the  ettect  of  massage  were  especially  docile;  they  were  thus 
selected  in  order  that  the  iiiaiiij)iilafioii  iiii<i;lit  not  eiirai^fe  (hem  and 
thereby  introduce  as  a  coniplicatin*;'  factor  the  inhibitory  inflnence 
of  a  strong  emotional  state.  Most  of  the  time  purring  indicated  a 
peaceful  trancpiillity.  Massage  was  applied  by  gently  kneading  the 
aitdomen,  especially  under  the  last  ribs,  as  the  animal  was  lying 
eonifortai)ly  on  its  right  side.  None  of  the  animals  was  massaged  all 
the  time  i)ctween  observations,  but  of  six,  four  were  ma.ssaged  one- 
fourth  of  the  time  and  two  one-half  of  the  time.  In  spite  of  this 
extensive  manipulation  there  was  no  considerable  change  in  the  rate 
of  gastric  ilischarge.  'J'he  average  figures  for  the  first  three  regular 
ol)servations  were  12,  25,  and  3()  cm.,  instead  of  the  normal  10,  28, 
and  41.5  cm.  The  gastric  peristaltic  waves,  which  passed  at  the 
usual  rate,  were  notably  deep.  Segmentation  in  the  small  intestine 
was  also  quite  marked. 

The  Influence  of  Irritation  of  the  Colon.  It  has  recently 
been  shown  that  resection  of  the  small  intestine  some  distance 
below  the  pylorus  results  in  such  strong  and  continuous  contraction 
of  the  j)yloric  sphincter  that,  in  spite  of  vigorous  peristalsis,  food 
may  not  begin  to  leave  the  stomach  for  four  or  five  hours  after  feed- 
ing." It  is  of  interest  to  know  how  far  along  the  alimentary  canal 
such  irritation  may  reflect  its  influence  on  the  stomach.  The  clinical 
observation  that  inflammation  of  the  appendix  may  disturb  gastric 
digestion  indicates  the  possibility  of  effects  on  one  part  of  the  canal 
from  abnormal  conditions  in  a  relatively  remote  region.  The  fol- 
lowing experiments  were  tried  with  the  purpose  of  determining 
whether  irritation  of  the  colon  would  influence  the  exit  of  food  from 
the  stomach.  In  these  experiments  croton  oil  was  used  as  an  irritant. 
In  no  case  did  the  animal  show  signs  of  discomfort  from  the  pro- 
cedure. 

Five  cats,  a  few  hours  after  receiving  a  cleansing  enema,  were 
fed  25  c.c.  potato  and  were  then  injected  per  rectum  with  50  c.c. 
sweet  oil  containing  1.25  c.c.  croton  oil.  When  observed,  the  peri- 
stalsis of  both  the  stomach  and  intestine  seemed  unusually  vigorous. 
The  stomach  was  peculiarly  elongated.  The  rate  of  discharge 
may  be  judged  from  the  following  table: 


Hours  after  feeding 


Aggregate  length,  in  cm.,  of  the  food  masses  in  tlie  small 
intestine 


1 
7 

1 

2 

23 

39 

39 

0 

1 

16 

IG 

17 

33 

0 

5 

19 

0 

12 

22 

The  irregularities  of  the  figures  in  the  above  table  can  perhaps 
be  explained  on  the  impossibility  of  clearing  the  colon  and  the 


^^Cannon_and_Murphy,  loc.  cit.,  p.  516. 
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consequent  uncertainty  as  to  the  (lefi;ree  of  dilution  of  the  irritant 
by  the  contents  of  the  bowel.  Tliree  of  the  five  cases,  however, 
showed  a  marked  sU)win(i;  of  the  (hscharge. 

In  order  to  control  conditions  more  exactly,  four  cats  were  ether- 
ized, and,  under  aseptic  precautions,  a  few  drops  of  croton  oil 
injected  into  the  cecum  thr()Uo;h  a  small  median  incisicm  in  the 
abdominal  wall.  The  ne.xt  day  they  were  fed  the  standard  potato 
and  ob.served.  In  all  the  animals  j^astric  peristalsis  was  vigorous,  but 
in  none  of  them  was  there  any  discharge  into  the  intestine  during 
the  first  half-hour.  In  two  cases  gas  appeared  in  the  stomach 
at  the  end  of  the  fourth  hour,  and  in  one  of  these  cases  .so  much 
gas  accumulated  that  the  distended  stomach  caused  stretching  of 
the  abdominal  wall  and  some  respiratory  difficulty.  In  another 
ca.se  the  first  food  to  enter  the  colon  pa.s.sed  into  it  during  one  of 
the  observations.  The  small  mass  was  forced  into  the  large  intes- 
tine and  pushed  upward  a  short  distance,  whereupon  it  was  violently 
segmented  for  a  few  moments.  Thirty  minutes  later  no  more  food 
had  entered  the  large  intestine,  but  a  large  solid  coil  of  food,  the 
.shadow  of  which  was  about  17  cm.  long,  .seemed  to  be  blocked 
immediately  before  the  ileocolic  valve.  The  colon  was  filled  with 
gas  so  that  its  outline  was  clearly  visible.  The  following  table 
shows  the  results  of  these  experiments : 


Hours  after  feeding        ....        ', 

1 

2 

3 

4 

5 

6 

7 

8 

f  0 

0 

9 

25 

34 

34 

37 

45 

40 

Aggregate   length,   in    cm.,  i)f   the  J   0 

6 

32 

44 

45 

33 

47 

44 

49 

food  masses  in  tlie  small  intestine   |   0 

0 

6 

18 

21 

39 

41 

45 

51 

Lo 

8 

8 

30 

29 

33 

32 

41 

37 

Average  (4  cases) 0 

3.5 

13.5 

29 

32 

35 

39 

43.5 

44 

Comparison  of  these  figures  with  the  figures  from  normal  cases 
(Fig.  10)  shows  at  once  remarkable  dift'erences.  Not  only  is  the 
gastric  discharge  much  slower  when  the  colon  is  irritated,  but  the 
passage  of  the  food  through  the  small  intestine  is  greatly  retarded. 
The  curve  drops  mainly  because  of  the  passage  of  material  into 
the  larp-e  intestine.  Note  that  when  the  colon  is  irritated  the  curve 
fails  to  drop  throughout  eight  hours,  whereas  the  normal  curve 
begins  to  drop  at  the  end  of  two  hours.  Normally  potato  begins 
to  appear  in  the  colon  at  the  end  of  two  or  three  hours;  under  the 
condition  of  the  present  experiment,  however,  it  did  not  appear 
in  the  colon  until  six  or  seven  hours  had  elapsed.  In  all  cases  food 
was  still  present  in  the  stomach  at  the  end  of  seven  hours,  though 
normally  the  stomach  is  emptied  of  this  food  in  about  three  hours. 

To  prove  that  the  effects  noted  above  were  not  due  to  the 
operative  procedure  alone,  four  cats  were  operated  upon  as  before, 
and,  instead  of  croton  oil,  a  few  drops  of  water  were  injected  into 
the  colon.     In  two  of  the  cases  the  gastric  discharge  on  the  next 
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(lav  \va>  somewhat  <lolayi'(l,  Imt  not  nearly  so  luuch  (ielayecj  as 
when  cToton  oil  was  injeeted;  the  other  two  oases  were  close  to  the 
normal. 

The  conclusion  is  justifietl  that  irritation  of  the  colon  can  cause 
marked  retardation  in  the  rate  of  exit  of  food  from  the  stomach 
and  in  the  passa«je  of  food  throui^h  the  small  intestine. 
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Fig.  10. — The  heavy  line  is  the  normal   curve  for  potato,  the   light    line   the   curve  when 
crf>tnn  oil  has  been  injected  into  the  colon. 

Summary.  If  carbohydrate  food  is  thinned  by  adding  water, 
there  is,  within  limits,  very  little  change  in  the  rate  of  exit  from  the 
stomach;  but  adding  water  to  protein  food  tends  to  make  the  di.s- 
charge  more  rapid.  When  hard  j)articles  are  present  in  the  food  the 
rate  of  outgo  from  the  stomach  is  notably  retarded.  Coarse  branny 
food  leaves  the  stomach  slightly  faster  than  similar  foods  of  finer 
texture.  The  presence  of  gas  in  the  stomach  delays  gastric  discharge, 
an  effect  due  to  the  gas  preventing  the  walls  of  the  stomach  from 
e.xerting  the  normal  mixing  and  propelling  action  on  the  food.  No 
considerable  variation  from  the  normal  rate  of  exit  from  the  stomach 
is  observed  when  the  food  is  fed  very  hot  or  very  cold.  Food  with 
approximately  normal  acidity  leaves  the  stomach  much  faster 
than  food  which  is  hyperacid  (1  per  cent.),  a  result  in  harmony 
with  other  olxservations  on  the  acid  control  of  the  pylorus.  Feeding 
acid  food  is  followed  by  deep  and  rapid  peristalsis.  Massage  of 
the  stomach,  even  when  extensive,  has  very  slight  influence  on  the 
passage  of  food  through  the  pylorus.  Irritation  of  the  colon  (with 
croton  oil)  notably  retards  gastric  discharge  and  delays  the  move- 
ments of  food  throuffh  the  small  intestine. 
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THE  RELATION   OF   THE   FOODSTUFFS   TO  ALIMENTARY 
FUNCTIONS. 

By  Lafayette  B.  Mendel, 

PnOPESSOR  OF    PHYSIOLOGICAL   CHEMISTRY    IN    THK    SHEFFIELD    SCIENTIFIC   SCHOOL, 
YALE    UNIVERSITY,    NEW   HAVEN. 

The  great  development  of  experimental  research  which  has 
taken  place  in  recent  years  in  the  study  of  the  digestive  functions 
has  inaugurated  a  variety  of  new  viewpoints  in  this  department  of 
physiology.  In  the  earlier  days  attention  was  concentrated  upon  the 
processes  carried  out  in  the  stomach,  and  the  activities  of  the  remain- 
der of  the  alimentary  tract  failed  to  be  drawn  into  consideration. 
The  recognition  of  the  importance  of  the  changes  which  have  their 
seat  in  the  intestines  was  the  outcome  primarily  of  biochemical 
investigation.  It  is  not  long  since  we  were  accustomed  and  content 
solely  to  analyze  the  changes  which  the  alimentary  processes  bring 
about  in  the  foodstuffs — to  study  the  effect  of  the  digestive  enzymes 
upon  them,  and  to  investigate  the  disappearance  of  the  products 
from  the  digestive  tube.  Considerations  such  as  these  comprised 
practically  the  sum  total  of  alimentation  as  it  was  then  appreciated. 

But  instead  of  recounting  the  transformations  which  the  foods 
experience  in  the  digestive  processes,  instead  of  debating  where  and 
whether  fats,  carbohydrates,  and  proteins  are  completely  disinte- 
grated into  simpler  molecules  before  they  are  reconstructed  into  forms 
of  flesh  and  blood,  another  aspect  of  the  alimentary  functions  has 
been  proposed  for  this  discussion.  The  familiar  query  regarding  the 
changes  which  digestion  imparts  to  the  foodstuffs  will  for  once  give 
way  to  a  newer  and  reversed  point  of  view.  Let  us  inquire  what 
influence  the  foods  have  on  the  alimentary  processes.  It  will  appear 
that,  aside  from  their  value  as  nutrients,  the  components  of  the  diet 
exercise  specific  influences  upon  the  alimentary  organs.  Are  not  such 
physiological  agencies  an  appropriate  theme  for  consideration  in  the 
field  of  therapeutics? 

So  long  as  the  secretion  of  the  digestive  juices  and  the  regulation 
of  the  muscular  mechanisms  of  the  gastro-intestinal  tract  were 
assumed  to  be  under  the  sole  dominance  of  a  nervous  apparatus, 
the  character  of  food  eaten  was  destined  to  play  an  insignificant  part 
in  the  secretory  and  muscular  responses.  Fat  and  starch  alike  were 
food;  and  the  physiologist  was  not  inclined  to  discriminate  between 
them  in  their  action  on  secretion.  The  gush  of  chyme  in  the  duode- 
num, like  the  bolus  of  food  in  the  stomach,  provoked  a  flow  of  diges- 
tive secretion  by  some  obscure  mechanical  agency  or  some  nervous 
reflex.  We  have  become  emancipated  from  these  broad  generali- 
zations. Not  all  foodstuffs  provoke  secretion  in  equal  degree.  Not 
all  constipation  is  due  primarily  to  failure  of  peristalsis.    The  skilled 
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tlu'nijH'iitist  of  today  can  well  aH'onl  to  devote  to  the  specific  action 
of  tlu>  diet  the  same  <ietailed  consideration  which  he  accords  to  his 
arnianientariuni  of  (hni^rs. 

lVrhaj)s  the  most  frnitful  and  su^^estive  of  the  more  recent  ideas 
has  heen  that  of  the  horiiioiics,  or  chemical  excitjints,  which  travel 
al)out  the  organism.  Ever  since  Bayliss  and  Starhn<j[  deinonstraterl 
that  tlie  fiow  of  the  pancreatic  juice  and  the  hile  can  he  incited  not 
only  by  nervous  reflexes,  but  also  by  the  absorption  of  definite  chemi- 
cal substances  which  are  despatched  through  the  blood  stream  to  the 
pancreas  and  liver  respectively,  and  tiiere  set  up  increased  secretory 
activity,  speculation  has  been  rife  as  to  the  extent  to  which  such 
chemical  re<:;ulation  of  our  functions  is  maintained.  We  have  been 
taught  to  recognize  the  humoral  paths  of  stimulating  influences — to 
aj)preciate  that  active  chemical  agents  may  travel  about  the  body 
from  part  to  part,  and  awaken  resj)onses  through  the  circulation  as 
well  as  through  the  less  direct  nervous  paths. 

One  of  the  newest  of  these  hormoiies,  or  chemical  excitants,  to 
deserve  attention  in  this  connection  has  lately  been  brought  to  notice 
Ity  Edkins.  He  has  shown  that  the  contact  of  certain  food  products 
with  the  pyloric  end  of  the  stomach  gives  rise  to  some  chemical 
substance — a  gastric  hormone  or  secretagogue — which  acts  as  a 
powerful  stimulus  to  gastric  secretion  when  it  is  introduced  into  the 
circulation.  In  the  case  of  the  pancreas,  as  is  well  knowm,  the  pres- 
ence of  acid  in  the  duodenum  awakens  a  speedy  response:  in  part, 
this  may  be  due  to  a  nen-ous  reflex;  in  part,  probably  also  to  the 
formation  or  liberation  of  a  specific  substance  (a  secretin)  in  the 
walls  of  the  intestines,  which  travels  directly  to  the  glands  in  the 
blood  current  and  jjrovokes  secretion.  Now,  in  the  stomach,  acid 
alone  is  at  best  a  slight  stimulus;  but  dextrins,  maltose  and  dextrose, 
proteoses,  and,  above  all,  extract  of  meat,  are  pronounced  gastric 
secretagogues.  They  do  not  act  from  the  fundus;  but  are  absorbed 
in  part  and  act  from  the.jnloric  end  of  the  stomach  and  the  duode- 
num. The  first  jjroducts  of  digestion,  therefore,  acting  on  the  pyloric 
membrane,  liberate  a  substance — the  hormone,  gastrin — which  is 
absorbed  into  the  blood'stream  and  carried  to  all  the  cells  of  the 
stomach  where  it  functions  as  a  specific  excitant  of  their  secretory 
activity.  Here  then  is  furnished  a  definite  illustration  of  certain 
food  j)roducts  arousing  the  gastric  cells.  We  learn  a  dietetic  method 
of  inducing  secretion  in  the  stomach.  The  p.sychic  flow  which  comes 
at  the  outset  of  the  meal  and  has  been  made  familiar  through  the 
researches  of  Pawlow  is  nervous  in  origin.  It  can,  accordingly,  be 
provoked,  modified,  or  inhibited  through  purely  nervous  channels. 
The  later  and  more  prolonged  flow  of  gastric  juice  is  associated 
with  the  food  derivatives.  This  food  factor  in  gastric  secretion  is, 
l)y  no  means,  an  entirely  new  conception.  The  germ  of  the  modern 
work  may  be  found  in  the  older  observations  by  Schiff".  But  the  work 
of  Edkins  and  others  has  emphasized   the  specific  nature  of  the 
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excitants  and  tlie  fad  tliat  they  aet  directly  through  absorption  and 
not  primarily  on  a  central  nervous  mechanism.  Bouillon  or  meat 
soup  taken  early  in  the  meal  soon  reaches  the  pylorus  and  duodenum 
and  incites  a  How  of  gastric  juice.  The  dextrins  and  maltose  of 
toasted  bread  and  zwieback  jx-rforui  the  same  function.  We  have 
thus  learned  an  apj)lication  of  dietotherapy  to  awaken  the  dormant 
secretory  glands.  Abundance  of  secretion  in  the  stomach  in  turn 
promises  abundance  of  pancreatic  juice  and  bile,  because  of  the 
excitatory  function  of  the  gastric  hydrochloric  acid  when  it  reaches 
the  duodenum.  The  intestinal  secretion  is  likewise  said  to  be  facili- 
tated through  the  excitation  by  hormones. 

On  the  other  hand,  fats  are  well  known  to  inhibit  gastric  secretion 
in  a  striking  manner.  Thus,  the  nature  of  the  food  intake  may 
materially  modify  the  secretory  responses  of  the  alimentary  tract 
and  its  appendages.  The  better  appreciation  and  extension  of  the 
laboratory  studies  on  the  responses  of  the  secretory  glands  to  specific 
food  products  already  give  promise  of  useful  application  in  the  field 
of  clinical  medicine.  When  drugs  still  largely  fail,  a  carefully 
selected  dietetic  regime  may  succeed  in  awakening  or  repressing 
organs  upon  the  proper  secretory  function  of  which  our  nutritive 
welfare  depends. 

There  are,  furthermore,  numerous  and  significant  indirect  or 
secondary  influences,  which  arise  from  the  regulatory  function  exer- 
cised by  certain  foods  upon  the  alimentary  processes.  Whatever 
promotes  an  abundance  of  HCl  in  the  stomach  and  insures  its 
discharge  through  the  pylorus,  provokes  a  liberal  flow  of  bile,  and  a 
consequent  ready  absorption  of  the  digestion  products  of  fats. 
Again,  high  or  low  gastric  acidity  markedly  modifies  the  extent  of  the 
putrefactive  changes  in  the  bowel.  The  relaxation  and  closure  of 
the  stomach  sphincters  at  the  cardia  and  the  pylorus  are„under  the 
control  (in  large  measure)  of  the  reaction  which  prevails  there.  Foods 
which  tend  (like  proteins)  to  combine  with  acid  and  diminish  the 
"free"  HCl,  or  (like  fats)  to  repress  acid  secretion,  will  delay  the 
discharge  from  the  stomach.  W'hatever  facilitates  speedy  accumu- 
lation of  acid  in  the  pyloric  region  tends  toward  an  earlier  emptying 
of  the  organ  into  the  parts  beyond.  Newer  investigations  suggest 
that  bile  stimulates  peristalsis  in  the  intestines.  Enough  has  been 
said  to  indicate  how  intimately  and  intricately  the  food  influences 
may  involve  the  ensemble  of  digestive  phenomena. 

In  this  connection,  mention  may  be  made  of  the  interesting  dis- 
covery, by  Boldyreff,  of  the  regurgitation  of  duodenal  contents  into 
the  stomach  under  appropriate  conditions.  This  is  most  likely  to 
occur  when  the  stomach  is  empty  or  acid  secretion  has  been  repressed 
to  a  minimum  by  ingestion  of  fats.  Pancreatic  juice  may  thus  be 
obtained  from  the  stomach,  and  the  method  has  already  been  intro- 
duced into  clinical  usage  for  the  diagnosis  of  pancreatic  conditions. 
Migaj  has  suggested  that  strong  acids  in  the  stomach  are  neutralized 
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1)V  siicli  r('i,Miri;it;iti()iis  of  alkaline  (luodciial  coiitciits.  It  should  he 
noted,  Hnally,  that  even  peristalsis  has  I )een  hronf^ht  under  the  alleged 
domination  of  horinoneij:  Zuelzer  claims  that  at  the  height  of  diges- 
tion the  mucosa  of  the  stomach  yields  a  substance  which  causes 
energetic  hut  natural  peristalsis  extending  throughout  the  intestinal 
tube.  This,  like  many  of  the  interesting  speculations  which  the 
introduction  of  a  new  idea  into  physiology  has  evolved,  demands  a 
further  critical  examination  before  it  deserves  to  be  incorporated 
with  the  more  j)ermanent  ac(|uisitions  of  our  science. 

Another  and  somewhat  dilferent  conception  of  the  influence 
of  the  f(K)dstufi"s  u|)on  digestive  phenomena  owes  its  prominence  to 
the  authority  of  Pawlow.  He  has  taught  that  the  secretory  glands 
may  respond  in  a  unique  way  to  variations  in  the  type  of  foodstuffs 
ingested.  According  to  him  there  may  be  a  specific  ada{)tati(>n  of  the 
secretions,  such  as  that  of  the  pancreas,  so  that  the  richness  of  the 
juice  in  proteolytic,  amylolytic,  or  lipolytic  enzyme  varies  with  the 
nature  of  the  (liet.  We  are  taught  to  speak  of  "meat"  juice,  or 
"bread"  juice,  or  "milk"  juice,  each  varying  noticeably  in  its 
relative  digestive  power.  It  must  be  admitted  that  an  adaptive 
response  of  this  sort  by  which  more  enzyme  of  one  type  or  another  is 
produced  specifically  as  it  is  needed,  in  reply  to  the  stimulus  of  the 
individual  foodstuffs,  presents  a  remarkable  specificity  of  physiolo- 
gical function.  However,  the  consensus  of  opinion  at  the  present 
moment  speaks  against  such  a  specific  sensibility  of  the  mucous 
membrane  of  the  alimentary  tract,  alluring  as  the  idea  may  be.  One 
of  the  critics  of  the  adaptation  hypothesis  (Popielski)  naively  remarks 
that  the  welfare  of  the  organism  will  be  better  assured  if  we  ourselves 
conduct  the  analysis  of  our  foods  than  if  the  task  is  left  to  the  diges- 
tive glands.  Despite  contradictory  statements  it  appears  in  the  case 
of  the  saliva  that  the  texture,  more  than  the  composition  of  the  food, 
is  a  decisive  factor  in  awakening  the  secretory  response. 

In  addition  to  this  there  is,  however,  a  further  type  of  claim  which 
postulates  even  a  more  radical  adaptation  of  secretions  to  the  diet. 
The  feeding  of  specific  foods  is  assumed  to  induce  the  formation  of 
desired  enzymes,  in  some  cases  even  when  they  are  never  found  at 
all  under  usual  conditions.  Much  more  satisfactory  evidence  than 
has  yet  been  offered  will  be  needed  to  convince  the  unljiassed  physi- 
ologist that  cells  can  suddenly  assume  new  roles  with  the  ease  which 
has  been  claimed — that  a  few  days'  feeding  with  bread  or  milk  sugar, 
for  example,  will  elicit  the  production  of  starch-digesting  or  sugar- 
inverting  enzymes  in  secretions  in  which  they  are  normally  wanting. 
These  problems  of  adaj)tation  are  still  in  the  realm  of  the  unproved. 
As  Starling  says:  "There  are  riddles  enough  in  physiology  without 
conjuring  up  a  teleological  adaptation  for  which  the  experimental 
evidence  is  inadequate,  the  conception  of  the  mechanism  impossible, 
and  which  is  not  necessary  for  the  well-being  of  the  animal." 

J^xamjned  from  a  still  different  point  of  view,  the  food  factor  is  of 
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preeminent  significance  in  relation  to  alimentary  changes.  It 
modifies  the  extent  of  the  bacterial  transformations  which  go  on 
there;  while  Metchnikoff  and  his  followers  would  have  us  believe 
that  it  is  possible  by  dietetic  regulation  to  alter  decidedly  the  bac- 
terial flora  of  the  alimentary  tract.  The  usefulness  of  lactic  acid, 
sour  milk,  and  lactic  acid  ferments  as  curative  agents  is  nothing  less 
than  problematical  at  the  present  moment.  But  the  very  principles 
underlying  their  use  emphasize  the  possibility  of  regulating  alimentary 
changes  most  profoundly  by  the  character  of  the  food  intake  and 
its  natural  concomitants.  The  dietotherapy  of  infants  has  lately 
witnessed  the  advent  of  a  new  theory  for  the  etiology  of  the  alimentary 
intoxications  (so-called)  of  children.  Whereas,  for  a  long  time 
attention  has  primarily  been  directed  to  the  dangers  of  the  pro- 
ducts of  the  intestinal  flora,  Finkelstein  maintains  most  emphati- 
cally that  these  familiar  disturbances  are  ofttimes  nutritive  (meta- 
bolic) and  digestive  in  character,  rather  than  more  specifically  bac- 
terial. He  directs  attention  to  the  food  rather  than  the  ferments  in 
the  treatment  of  these  infantile  disorders.  "Food  intoxication," 
if  we  may  coin  the  expression,  is  by  no  means  a  novelty;  nor  are  we 
prepared  as  yet  to  realize  its  possible  consequences.  A  secretory 
function  fails;  fats  are  improperly  absorbed;  the  fatty  acids  form 
soaps  of  calcium,  robbing  the  growing  organism  of  its  supply  of 
lime,  which  is  wasted  with  the  stools;  acidosis  intervenes.  What  a 
serious  train  of  symptoms  can  here  be  avoided  by  a  timely  considera- 
tion of  the  relations  of  food  to  the  alimentary  processes.  Drug 
medication  is  of  insignificant  moment  amid  such  complications. 
The  possibilities  of  the  newer  knowledge  of  the  laboratory  must 
be  translated  into  practice  and  there  made  effective.  As  Professor 
Ewing  has  appropriately  remarked  in  another  connection:  "The 
feeding  of  healthy  man,  as  well  as  the  diet  of  the  sick,  cannot  be  left 
to  chance,  guided  by  appetite,  or  ruled  by  tradition,  but  can  be  safely 
directed  only  according  to  the  laws  of  digestion  and  metabolism." 


DIET  AND  THE  CARE  OF  THE  BOWELS  IN  TYPHOID  FEVER. 
By  M.  H.  Fussell,  M.D., 

.ASSISTANT   PROFESSOR  OF  MEDICINE   IN  THE   UNIVERSITT  OF  PENNSYLVANIA,   PHILADELPHIA. 

"Lack  of  perception  is  the  devil's  best  friend." 

Typhoid  fever  is  characterized  by  infection,  and  in  the  vast 
majority  of  cases  by  local  ulceration  in  the  ileum  and  the  cecum. 
The  prognosis  in  normal  individuals  depends  upon  the  degree  of  the 
infection  and  the  extent  of  the  local   ulceration  in  the  intestine. 
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Tlu'  foniicr  can  Ih'  fairly  \vt>ll  iiicasiinMi  l)y  tlir  fever,  the  nervous 
symptoms,  and  (lie  dei^ree  of  proslratioii  j)reseiit;  the  latter  is 
praetically  imkiiowii.  Notoriously  we  have  as  yet  no  efficient, 
speeitie  treatment.  The  well-hein^  of  the  patient  depends  upon  the 
eare  he  receives  as  to  diet,  bowel  movements,  and  rest. 

Diet  in  tyj)hoid  fever  must  be  prescribed  with  two  objects  in  view 
— maintenance  of  the  nutrition  and  the  avoidance  of  gastro-intes- 
tinal  disturbances.  It  is  a  well-known  fact  that  until  the  time  of 
Graves,  in  1840,  patients  with  any  form  of  fever  were  depleted, 
according;  to  the  teachino;  of  Sydeidiam.  Since  Graves'  teaching, 
patients  with  fever,  notably  typhoid  fever,  have  been  fed  with  the 
view  of  limiting  the  nitrogen  loss  to  a  minimum. 

The  diet  in  typhoid  fever  until  the  last  fifteen  years  was  liquid, 
with  milk  as  a  basis.  Within  the  last  fifteen  years,  however,  a  diet 
much  more  varied  has  been  recommended  by  eminent  men,  notably, 
Shattuck,  Barr,  and  Bushuyev.  Any  recommendation  coming  from 
Frederick  Shattuck  compels  attention  He  cites  241  cases  treated 
over  a  period  of  eleven  years,  on  a  most  liberal  diet,  with  great  com- 
fort to  the  patient  and  with  no  increase  in  mortality.  The  claims 
made  by  the  advocates  of  a  liberal  diet  may  be  tabulated  as  follows: 

Liberal  diet.  Liquid  diet. 

1.  Satisfies  the  patient.  1.  Disgusts  the  patient. 

2.  Provides  sufficient  calories.  2.  Provides  insufficient  calories. 

3.  Does  not  produce  a  culture  medium  in  the         3.  Produces  an  excellent  culture  medium  in 

bowel.  the  bowel. 

4.  Does  not  cause  intestinal  irritation.  4.  Causes  intestinal  disturbances  by  curds 

and  distention. 

5.  Does  not  increase  the  mortality. 

6.  Does  not  increase  perforation  and  hemor-         6.  Increases  perforation   and   hemorrhage, 

rhage,  but  rather  diminishes  them.  because  of  curds. 

Taking  these  claims  up  seratim: 

1.  The  comfort  of  the  patient  is  unquestionably  greater  when  he  is 
given  food  other  than  milk  and  water.  Three  or  four  w'eeks  of  an 
ab.solute  milk  diet  is  most  trying  to  the  patient  if  he  be  not  very  ill, 
and  is  perhaps  still  more  trying  during  convalesence.  No  one  wdio 
has  seen  the  change  in  mental  attitude  of  a  patient  on  milk  when  he 
is  ordered  milk  in  the  form  of  junket,  is  given  ice  cream,  or  thin 
cornstarch,  egg,  or  other  suitable  diet,  can  doubt  its  good  effect, 
mentally,  at  least.  Tho.se  who  are  in  the  habit  of  giving  the  diet 
suggested  by  Shattuck  claim  still  greater  improvement  of  the  moral. 

2.  The  usual  amount  of  milk  given  in  the  course  of  a  liquid  diet, 
maintained  at  St.  Timothy's  Hospital,  Ro.xborough,  Philadelphia, 
varied  from  48  to  72  ounces  in  twenty-four  hours,  in  each  of  514 
cases,  and  this  I  think  agrees  well  with  the  usual  amount  given. 
According  to  Chittenden,  2  quarts  of  milk  supply  1300  calories.  To 
supply  2700  or  2800  calories,  which  in  health  is  Chittenden's  neces- 
.sary  amount,  each  patient  should  receive  4  quarts  of  milk.     Our 
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patients  had  no  more  than  2}  quarts,  or  HV2o  calories.  We  must 
ackno\vledfi;e  that,  theoretically  at  least,  these  514  patients  were 
decidedly  underfed.  The  result  of  these  cases,  however,  which 
agrees  fairly  closely  with  other  groups  of  cases,  would  go  to  show, 
that  however  much  more  comfort  can  be  obtained  from  a  fuller 
diet,  so  far  as  recovery  is  concerned,  it  is  not  a  necessity.  A  large 
number  of  metabolism  experiments  made  by  Puritz,*  in  1890  to  1892, 
in  which  typhoid  fever  patients  were  fed  on  meat,  bread,  milk,  eggs, 
tea,  coffee,  and  port  wine,  shows  that  from  79  to  82  per  cent,  of  the 
nitrogen  consumed  was  assimilated.  These  experiments  go  to 
strengthen  the  position  of  the  adherents  of  a  more  liberal  diet,  for  if 
80  per  cent,  of  tiie  nitrogen  consumed  can  be  assimilated,  certainly  it 
is  common  sense  to  give  it  to  the  patient,  provided  it  does  not  other- 
wise harm  him. 

3.  The  claim  that  milk  as  compared  with  solid  foods  causes  a 
good  culture  medium  in  the  bowel,  is  not  well  founded.  Certainly 
the  entire  intestinal  canal  is  swarming  with  all  sorts  of  bacteria.  It 
matters  not,  it  seems  to  me,  whether  the  food  be  taken  as  milk  or 
more  solid  food,  that  which  remains  must  provide  the  culture 
medium.  There  is  no  more  refuse  in  the  bowels  after  a  diet  of  milk 
than  after  other  diets.  In  many  autopsies,  made  by  myself  in  St. 
Timothy's  Hopsital,  I  have  failed  to  find  the  lower  bowel  overfull, 
or  containing  a  large  number  of  curds,  though  the  patients  had  con- 
sumed nothing  but  milk  during  the  course  of  the  illness. 

4.  Does  milk  cause  more  or  less  intestinal  irritation  than  the  same 
quantity  of  other  food?  One  of  the  chief  objections  to  a  liberal  diet, 
in  the  minds  of  those  who  use  a  liquid  diet,  is  the  fear  that  the  solid 
food  will  leave  so  much  residue  in  the  intestine  that  the  ever-present 
ulcerations  will  be  irritated,  and  the  intestinal  accidents,  perforation, 
and  hemorrhage  increased.  It  nuist  be  remembered,  in  this  connec- 
tion, that  milk  on  entering  the  stomach  at  once  becomes  a  solid  food, 
although  easilv  dijjested. 

Statistics  published  by  Kinnicutt  go  to  show  that  perforation  and 
hemorrhage  are  slightly  less  in  patients  on  a  free  than  in  those  on  a 
milk  diet,  but  aside  from  this,  which  will  be  considered  later,  the 
tympany  and  diarrhoea  which  some  writers  attribute  to  milk  diet 
are  more  in  the  imagination  than  in  reality.  When  tympany  does 
occur  with  a  milk  diet,  when  diarrhoea  is  excessive,  the  milk  may  be 
withdrawn;  it  may  be  substituted  by  peptonized  milk,  junket,  or 
albumen  water.  In  the  series  of  cases  from  St.  Timothy's  Hospital 
diarrhoea  occurred  113  times,  but  it  was  rarely  excessive;  when 
more  than  four  stools  occurred  daily,  it  was  considered  diarrhoea. 
It  would  appear,  therefore,  and  this  has  been  my  personal  experi- 
ence, that  milk  diet  does  not,  as  a  rule,  cause  undue  distention  or 
diarrhoea;  when  it  does  the  diet   may  be  controlled,  so   that  the 

•  Quoted  by  Atwater  and  Langworthy. 
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difficulty  may  be  oljviatfd.  We  may  well  jud^e  the  effect  of  a 
liberal  diet  and  a  licjuid  diet  upon  mortality,  perforation,  hemor- 
rhai;e,  and  relap.se,  by  a  eollection  of  a  lar^e  nuinl)er  of  oases.  It 
inu.st  be  reinenilu'red,  however,  that  .stati.stie.s  alone  are  not  to  be 
depended  uj)on  for  information,  however  (^reat  their  help.  To  help 
decide  this  question,  Kinnicutt  has  published  some  remarkable 
.stati.stics  collected  from  different  hospitals.  I  have  another  .series 
to  submit  from  St.  Timothy's  Hospital. 


Kinnicutt's  T.\bles.      Free  Diet. 

Number  of 

Relapse. 

Hemorrhage. 

Perforation. 

Mortality. 

cases. 

Cases.  Per  cent. 

Cases.  Per  cent. 

Cases.  Per  cent. 

Cases.     Per  cent 

733 

48           15.2 

35         4.77 

10            1.36 

60             9.47 

Basis  of 

315  cases 

733  cases 
Liquid  Diet. 

733  cases 

633  cases 

Number  of 

Relapse. 

Hemorrhage. 

Perforation. 

Mortality. 

cases. 

Cases.    Per  cent. 

Cases.     Per  cent. 

Cases.  Per  cent. 

Cases.     Per  cent. 

4654 

507         10.89 

411           8.83 

Ill         2.38 

491            10.55 

St.  Timothy' 

s  HospiT.\L  Tables 

1.    Liquid  Diet. 

Number  of 

Relapse. 

Hemorrhage. 

Perforation. 

Mortality. 

cases. 

Cases.     Per  cent. 

Cases.    Per  cent. 

Cases.   Percent. 

Cases.     Per  cent. 

514 

43            8.36 

54            10.50 

21           4.00 

69            13.42 

Combined  T.\ble.s.     Liqui 

id  Diet. 

Number  of 

Relapse. 

Hemorrhage. 

Perforation. 

Mortality. 

cases. 

Cases.     Per  cent. 

Cases.    Per  cent. 

Cases.  Per  cent. 

Cases.     Per  cent. 

5168 

550           10.64 

465           8.99 

132          2.74 

560         10.83 

Dr.  J.  C.  Wilson'  has  publi.shed  a  series  of  1904  ca.se.s  of  typhoid 
fever  treated  by  the  method  of  Brand  with  a  mortality  of  7.5  per  cent. 
Xo  mention  is  made  in  the  article  as  to  the  diet,  and  certainly  the 
cases  were  not  reported  with  that  end  in  view.  As  all  the  cases  were 
treated  in  Philadelphia,  it  is  presumed  that  the  ca.ses  were  given  a 
licjuid  diet.  The  series  shows,  however,  that  the  diet  alone  is  not  the 
only  factor  which  affects  the  mortality. 

These  tables,  so  far  as  they  are  of  value,  show  the  following.  In 
the  first  place  the  mortality  is  somewhat  less  in  the  series  on  a  liberal 
diet.  In  633  cases  fed  on  liberal  diet,  there  was  a  mortality  of  9.47 
per  cent.  In  5168  cases  on  milk  diet,  the  mortality  was  10.83  per 
cent. — a  difference  of  a  little  over  1 .75  per  cent,  in  favor  of  a  free  diet. 
Relap.se  was  present  550  times,  or  10.64  per  cent.,  in  liquid  diet  as 
against  15.2  per  cent,  in  free  diet.  Hemorrhage  was  present  in 
8.99  per  cent,  as  against  4.77  per  cent,  in  liberal  diet.  Perforation 
was  pre.sent  in  2.74  per  cent,  as  against  1.36  per  cent,  in  liberal  diet. 
These  differences  are  certainly  negligil)le.  For  instance,  of  my  own 
ca.ses,  which  are  all  classed  under  liquid  diet,  and  were  treated  other- 

2  Phila.  Med.  Jour.,  March  :i.  1900. 
VOL.  138,  NO.  4.— OCTOBER,  1909.  ;8 
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wise  entirely  differently,  several  died  in  a  few  hours  after  their 
admission.  The  diet  had  nothing  to  do  with  tlieir  demise.  In  one 
year  at  St.  Timothy's  Hospital  there  were  12  deaths.  Every  death 
was  due  to  perforation;  certainly  two  patients  were  admitted  with  a 
perforation,  and  one  died  of  this  accident  one  week  after  the  patient 
was  on  soft  diet.  If  these  cases  were  excluded,  the  statistics  would 
vary  decidedly.  In  that  particular  year  there  would  have  been  the 
difference  between  9  and  12  per  cent. 

We,  who  have  seen  the  stools  of  normal  adults  and  children  after 
eating  immoderately,  and  know  how  they  are  filled  with  curds  if  given 
large  quantities  of  milk,  undigested  particles  of  meat,  etc.,  can  realize 
the  foolhardiness  of  using  any  diet  in  typhoid  fever  except  under  strict 
watchfulness.  Any  physician  of  experience  will  l)e  certain,  without 
statistics,  that  gross  errors  in  diet  do  cause  both  relapses  and  intes- 
tinal accidents  in  typhoid  fever.  Two  such  cases  come  to  mind  as  I 
write;  they  could  be  multiplied  many  times.  One,  a  case  in  St. 
Timothy's  Hospital,  which  was  convalescent  without  any  symptoms 
of  any  kind,  at  the  end  of  two  weeks,  while  on  soft  diet  developed,  a 
sudden  rise  in  temperature,  and  in  two  days  after,  a  perforation.  At 
the  operation  and  subsequent  autopsy  the  intestine  was  found  fairly 
well  filled  with  fecal  matter,  which  had  perforated  an  ulcer.  It 
would  appear  that  this  particular  perforation  occurred  because  of 
irritation  of  an  unhealed  ulcer  by  a  large  fecal  mass.  A  second 
case,  a  girl,  aged  twelve  years,  had  passed  through  a  severe  attack 
of  typhoid  fever.  She  had  a  normal  temperature  for  ten  days. 
The  family  was  told  that  her  milk  might  be  increased.  They  at 
once  gave  her  six  quarts  in  twenty-four  hours,  with  an  immediate 
result  of  a  severe  relapse.  Certainly,  it  appears  that  both  of  these 
results  were  due  to  excess  in  diet,  one  of  milk,  the  other  of  a 
liberal  diet. 

If  hemorrhage  occurs,  all  food  must  be  withdrawn.  Water  may  be 
given  in  small  quantities;  in  twenty-four  hours  albumen  water, 
then  peptonized  milk.  After  one  week  the  usual  diet  may  be  re- 
sumed. If  perforation  occurs,  there  is  no  question  of  diet.  The 
case  must  at  once  be  handed  to  the  surgeon  for  operation.  Throm- 
boses are  said  to  be  much  less  frequent  in  cases  well  fed  than  in  cases 
fed  on  liquid  diet.  There  are  no  statistics  known  to  me  to  prove  this 
point.  j\Iy  own  cases  cannot  be  used  for  this.  I  believe  there  is  such 
a  thing  as  fever  of  malnutrition  following  a  liquid  diet.  Patients  may 
run  a  temperatiu-e  of  one  or  two  degrees  above  normal  for  days  and 
weeks  after  a  normal  temperature.  In  these  cases  I  think  food  must 
be  given.    It  is  claimed  that  they  do  not  occur  with  a  full  diet. 

Shattuck,  in  discussing  Kinnicutt's  paper  in  1906,  said:  "For 
more  than  ten  years  I  have  been  feeding  my  patients  according  to 
their  digestive  power,  rather  than  according  to  the  name  of  the  dis- 
ease, avoiding  such  articles  of  diet  as  can  leave  an  irritating  residue. 
I  am  convinced  that  comfort  is  promoted  and  convalesence 
shortened," 
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IJiishiiyt'v  tiratod  'A\)S  patients  in  tlie  Military  Hospital  in  ISO')  to 
\S\)~.  \U'^  is  most  cntliusia.stic,  saying:  "  I  ndcr  this  ivginien  the 
ijcniMal  condition  of  the  patients  is  incomparably  better  than  when 
kept  npon  an  exclusively  litpiid  diet.  The  common  comj)laints  are 
scarcely  ever  heard.  At  breakfast,  tlinner,  and  supper  the  patients 
are  unconnnonly  wide  awake.  Even  those  who  are  very  ill  sit  up 
in  bed,  be^  for  food,  and  eat  with  much  satisfaction;  only  a  few  have 
to  be  fed  by  nurses.  If  one  observes  the  patients  at  meal  times  he 
wholly  forjjets  that  these  individuals  are  seri(Misly  ill  with  temperature 
above  39°  C.  During-  the  first  hours  in  the  ward  the  [)atient  lies  in  a 
motionless  condition,  failing  to  answer  questions  and  refusing  food. 
Hut  if  one  succeeds  in  some  way  or  another  in  persuading  him  to  eat 
a  bit  of  meat  or  cutlet,  or  an  egg,  he  immediately  begins  to  show 
some  interest  in  his  surroundings." 

These  are  certainly  connnendatory  sentences.  In  this  country 
we  would  doubt  the  advisability  of  patients  sitting  up  in  bed  with 
typhoid  fever,  even  though  they  were  able.  Bushuyev  treated  31 S 
cases  on  the  diet  described,  with  a  mortality  of  <S.2  per  cent,  as  com- 
pared with  a  mortality  of  12.4  per  cent,  in  2887  patients  in  the 
same  hospital  during  the  ten  preceding  years. 

If  one  compares  the  diet  list  of  Shattuck  with  that  of  Bushuyev, 
both  of  which  are  appended,  it  is  easy  to  choose  between  the  two. 
Bushuyev  gives  no  directions  as  to  methods  of  feeding,  nor  pre- 
parations of  foods.     Shattuck's  is  the  more  rational. 

My  advice  as  to  diet  for  typhoid  fever  cases  is  to  study  each  patient 
well,  and  feed  him  according  to  his  needs.  First,  put  the  patient  on 
a  liquid  diet,  with  milk  and  egg  albumen  as  a  basis.  Increase  the 
diet  up  to  a  limit  of  2500  calories,  by  the  addition  of  starches,  minced 
chicken,  or  meat,  chopped  soft  parts  of  oysters,  soups,  after  the  diet 
of  Shattuck.  Keep  a  careful  watch  upon  the  stools  and  on  the 
digestive  functions,  to  see  that  neither  imdigested  curds  or  other 
particles  pass,  and  that  tympany  and  diarrluea  and  constipation  do 
not  occur.  The  presence  of  particles  in  the  stool,  wdiether  milk 
curds  or  other  matter,  is  at  once  to  be  taken  as  an  indication  to 
remove  the  offending  article  of  food  from  the  diet  list,  or  change  its 
character.  If  diarrhea  or  tympany  continue,  stop  all  food  and 
l)egin  again  with  digested  milk,  eggs,  etc. 

To  paraphrase  Kinnicutt,  the  employment  of  a  fixed  diet  in  all 
cases  of  typhoid  fever  would  be  as  irrational  as  a  decided  limitation 
of  diet  in  many  cases  of  typhoid  fever. 

The  care  of  the  bowel  movements  is  akin  to  that  of  the  diet.  The 
keynote  must  be  the  avoidance  of  routine.  It  would  appear  certainly 
unscientific  to  give  salines  constantly  to  a  patient  already  suffering 
from  an  irritated  and  ulcerated  intestinal  mucous  membrane.  On 
the  other  hand,  it  is  irrational  to  allow  a  patient  to  go  several  days 

'  I  quote  from  a  translation  by  Kinnirutt, 
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witliout  H  l)o\vcl  movc'ineiit.  While  the  first  practice  irritates  the 
bowels  by  uiuhie  action,  retention  of  fecal  matter  may  allow  the 
patient  to  absorb  deleterious  substances,  or  the  retained  fecal  matter 
may  irritate  the  ulcers  l)y  its  presence.  The  safe  course  is  to  give  the 
patient  divided  doses  of  calomel,  if  seen  in  the  first  week,  in  order 
to  remove  any  irritating  substance  that  may  remain  in  the  bowel. 
After  that,  a  daily  evacuation  must  be  secured  by  a  glycerin  or  a 
simple  enema,  if  there  is  a  tendency  to  constipation.  If  diarrhoea 
occurs,  food  should  be  stopped  or  regulated.  If  it  then  persists, 
a  mixture  of  salol  and  bismuth  should  be  given,  or  an  opiate  if 
excessive. 

To  conclude:  Clinical  and  autopsy  evidence  proves  that  a  regu- 
lated milk  diet  does  not  irritate  the  bowel,  neither  does  a  diet  of 
milk  re-inforced  by  carefully  selected  carbohydrate  and  nitrogenous 
diet  other  than  milk.  Common  sense  must  be  applied  to  both,  and 
both  may  be  used,  but  in  semiconscious  and  unconscious  patients  the 
diet  is  perforce  liquid.  The  excessive  excavations  should  be  con- 
trolled if  diarrhoea  is  present.  One  bowel  movement  should  be 
obtained  by  daily  enema  if  there  is  constipation. 

Shattuck's  dietary  in  the  Massachusetts  General  Hospital  con- 
sists of: 

1.  Milk,  hot  or  cold,  with  or  without  salt,  diluted  with  lime  water, 
soda  water,  xA.pollinaris,  Vichy;  peptogenic  and  peptonized  milk; 
cream  and  water;  milk  with  white  of  egg;  slip  buttermilk,  koumyss, 
matzoon,  milk  whey,  milk  with  tea,  coffee,  cocoa. 

2.  Soups:  Beef,  veal,  chicken,  tomato,  potato,  oyster,  mutton, 
pea,  bean,  squash;  carefully  strained  and  thickened  with  rice  (pow- 
dered), arrowroot,  flour,  milk  or  cream,  egg,  barley. 

3.  Horlick's  food,  Mellin's  food,  malted  milk,  carnipeptone, 
bovinine,  somatose. 

4.  Beef  juice. 

5.  Gruels:  Strained  cornmeal,  crackers,  flour,  barley  water, 
toast  water,  albumen  water  with  lemon  juice. 

6.  Ice  cream. 

7.  Eggs :    Soft  boiled  or  raw ;  eggnog. 

8.  Finely  minced  lean  meat,  scraped  beef.  The  soft  part  of  raw 
oysters.  Soft  crackers  with  milk  or  broth.  Soft  puddings  without 
raisins.  Soft  toast  without  crust.  Blanc  mange,  wine  jelly,  apple 
sauce,  and  macaroni. 

The  total  number  of  cases  treated  by  Shattuck  on  this  principle  is 
241,  extended  over  the  period  from  1893  to  1904. 

Bushuyev's  daily  menu  in  the  Kief  Military  Hospital,  Russia,  is 
as  follows: 

7  A.M.    Tea  with  roll. 

8  A.M.  400  c.c.  of  soft  (liquid)  oatmeal,  barley,  or  wheat  porridge, 
with  butter. 

9  A.M.    One  or  two  boiled  eggs,  soft  or  hard,  as  the  patient  desires. 
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10  to  11  A.M.  A  j;lu.ss(20()  to  22()c'.c'.)of  milk  with  a  roll,  oiK-liaif 
a  cutlet,  aiul  a  bit  of  boiled  meat  (KK)  to  KIS  *!;rams ). 

12  to  12.30  P.M.  A  plate  (220  c.e.)  of  eliickeii  souj)  or  .i  Ixiwl  of 
ordinary  sou}),  .sometime.s  with  a  i)it  of  chicken  from  the  ,souj),  and 
a  .small  cup  of  "  kisel"  (a  .sort  of  sour  jellyj;  rarely,  u  little  preserved 
fruit. 

3  P.M.  Tea  with  roll. 

6  P.M.  A  cup  of  chicken  or  beef  .soup;  .semolina  pu(ldin<^  or  milk, 
a  bit  of  chicken. 

8  P.M.     Milk  with  roll. 

During  the  night:  Coffee  or  tea  with  milk,  two  or  four  times; 
coffee  with  cognac. 

In  addition,  the  patients  receive  from  one  to  three  ounces  of  wine 
in  the  morning,  and  every  two  hours  half  an  ounce  of  Stokes'  mixture. 


THE  ETIOLOGY  OF  LOOSE  BOWEL  MOVEMENTS. 
By  A.  D.  Blackader,  B.A.,  M.D., 

PROFESSOR   OF   PHARMACOLOGY  AND  THERAPEUTICS   IN   MC  GILL  UNIVERSITY,    MONTRKAL; 
PHYSICIAN    TO    THE    MONTREAL    GENERAL    HOSPITAL. 

Before  considering  from  a  clinical  standpoint  the  etiology  of 
loose  movements  of  the  bowels,  a  brief  statement  of  the  physiological 
facts  which  have  a  bearing  on  the  condition  may  be  of  seiv^ice.  In 
the  intestinal  tract  we  have  to  deal  with  a  canal  which  is  lined  with 
various  forms  of  glandular  epithelium,  and  which  has  to  perform 
the  important  functions  of  digestion,  absorption,  and,  finally, 
elhnination.  Its  activities  are  presided  over  by  a  sensitive  nervous 
system  energized  from,  and  sympathetic  with,  the  nervous  centres 
in  the  cerebrum  and  cord.  For  its  nutrition  it  is  dependent  upon 
the  general  blood  and  lymph  stream,  and  is  an  early  sufferer  when 
these  are  at  fault.  Moreover,  it  is  in  direct  communication  with 
the  external  air,  and  becomes  a  culture  ground  for  bacteria,  some 
harmless,  possibly  even  beneficial,  while  others  are  potentially 
dangerous  and  on  occasions  may  be  the  cause  of  much  disturbance 
and  may  even  bring  death  to  the  whole  organism.  These  functions 
and  conditions  are  all  mutually  complimentary,  so  that  disorder  in 
one  promptly  leads  to  disturbance  in  the  others. 

As  one  of  the  by-results  of  the  effective  co-working  of  these  func- 
tions, the  majority  of  individuals  secure  one  daily  evacuation  of  fecal 
material  of  a  soft-.solid  consistence,  from  which  nutritive  material 
has  been  almost  entirely  abstracted.  In  a  few,  evacuations  may 
number  two  or  three  per  day,  and  in  another  small  group  of  individuals 
the  frequency  of  the  evacuations  may  be  reduced  to  one  every  second 
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or  third  (lay.  Both  tlicse  coiuhtioiis  ver^^e  on  the  Dathological,  hut 
so  loii^  as  the  general  lieaUh  in  no  way  .siift'ers  and  the  movements 
are  moderately  firm  in  eonsistence,  they  can  scarcely  be  said  to 
demand  interference  on  the  part  of  the  physician.  An  alteration 
in  the  consistence  of  the  evacuatioris,  however,  must  be  regarded 
as  more  important.  The  contents  of  the  small  bowel  are  normally 
fluid  and  pass  in  from  four  to  six  hours  from  the  stomach  to  the 
cecum.  Considerable  inspissation  takes  place  in  the  ascending 
colon,  and  the  now  slowly  moving  contents  of  the  transverse  and 
descending  colon  acquire,  under  normal  conditions,  a  distinctly  firm 
consistence.  The  presence  of  an  imduc  amount  of  water  in  the 
evacuations  must,  therefore,  be  regarded  as  indicative  of  some 
disordered  function,  the  importance  of  which  will  vary  according 
to  the  underlying  cause,  and  to  the  systemic  effects  produced. 

Looseness  of  the  bowels,  as  it  is  popularly  termed,  may  be  depend- 
ent primarily  upon:  (1)  Excessive  propulsive  peristaltic  action; 
(2)  an  abnormal  increase  in  the  amount  of  secretion  from  the  mucous 
membrane  and  secreting  glands  of  the  canal;  and  (3)  defective 
absorption.  These  may  work  in  a  vicious  circle.  Increased  peri- 
stalsis prevents  absorption,  and  is  often  associated  with  increased 
secretion;  increased  secretion  stimulates  peristalsis  and  interferes 
with  absorption;  and  defective  absorption  stimulates  peristalsis, 
and  is  generally  associated  with  some  fault  in  secretion. 

Although  some  physiologists  regard  true  peristalsis  as,  in  part,  of 
myogenic  origin,  experiments  indicate  that  it  is,  for  the  greater 
part  at  least,  reflex  in  character,  and  that  the  stimuli  which  evoke 
it  arise  almost  entirely  from  the  bowel  contents;  these  stimuli  are 
directed  and  energized  by  the  plexuses  of  Meissner  and  Auerbach, 
but  are  modified  and  controlled  by  impulses  from  the  central  nervous 
system  through  the  vagus  and  splanchnic  nerves. 

Such  stimuli  may  be  the  result  of  mechanical  or  of  chemical 
irritation.  The  bowel  contents  act  mechanically  as  stimulants 
to  peristalsis  by  their  bulk  and  by  the  coarseness  and  indigestibility 
of  their  particles.  Chemical  irritation  arises  for  the  most  part  from 
acidity  or  acridity  in  the  contents;  such  acidity  or  acridity  may 
develop  as  a  result:  (1)  Of  irritants  introduced  with  the  food;  (2) 
from  irritants  the  product  of  faulty  digestion;  or  (3)  from  irritants 
developed  from  abnormal  fermentation  or  other  undue  bacterial 
activity  in  the  intestines. 

The  action  of  these  stimuli  will  be  increased  by  any  abnormal 
irritability  of  the  bowel  wall  including  any  inflammatory  condition 
of  the  mucosa,  or  any  excess  of  irritability  in  muscle  fibers  or  in  the 
nervous  centres.  Still  further  the  influence  of  mental  fatigue  and 
mental  emotions  over  the  activities  of  both  stomach  and  intestines 
is  well  recognized,  especially  in  the  hysterical  and  neurasthenic. 

Secondly,  undue  fluidity  of  the  evacuations  may  have  as  their 
primary  cause  excessive  intestinal  secretion.    The  secretions  from  the 
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stoinacli,  t\\v  liver,  tlu-  pancreas,  and  from  the  intestinal  glands  proper 
arc,  as  wc  all  know,  very  al)undant,  hut  in  normal  conditions  mucli 
of  tlicir  watery,  and  some  of  their  solid,  constituents  are  rc-ahsori)C(| 
into  the  i];encral  circulation.  Should  ahsorjition  he  impaired  and 
true  peristalsis  he  unduly  active,  this  re-ahsorption  takes  place 
imperfectly  and  fluid  movements  will  result. 

All  local  irritants  also  to  some  extent  stimulate  secretion;  some 
haclerial  toxins  a})pear  to  act  in  this  way,  producing  excessive 
secretion  of  watery  fluid,  folh^wed  by  copious  evacuations,  as  for 
example,  the  rice  water  discharges  of  cholera.  The  presence  of  cer- 
tain salines  in  the  bowel  contents  also  stimulates  secretion  and  by 
osmotic  action  checks  absorption.  It  must  not  be  forgotten  also 
that  the  large  epithelial  cells  of  the  colon  act  as  eliminating  organs 
and  that  the  toxins  eliminated  by  them  not  infrequently  stimulate 
peristalsis. 

Loose  evacuations  may  be  primarily  dependent  upon  defective 
al)sorption.  Defective  absorption  may  in  some  measure  be  due 
to  imperfect  digestion  and  preparation  of  the  food  for  absorption. 
More  important,  however,  is  the  interference  due  to  conditions 
which  interfere  with  the  vital  activity  of  the  coliunnar  cells  lining 
the  mucosa,  to  degenerative  changes  affecting  the  permeability  of 
the  walls  of  the  intestinal  blood  vessels,  and  to  any  stasis  of  the 
j)ortal  or  lymphatic  circulation,  all  of  which  conditions  may  have 
an  important  place  in  the  etiology  of  loose  movements. 

Closely  associated  with  these  conditions,  sometimes  as  a  cause 
and  sometimes  as  a  sequence,  is  an  abnormal  development  of  bacteria 
in  the  intestinal  tract.  Although  the  infant  is  reported  to  come  into 
this  world  with  sterile  intestines,  contamination  of  them  quickly 
occurs,  and  the  canal  of  an  infant  a  few  days  old  is  said  to  contain 
a  numerous  flora.  In  the  adult  stomach  numerous  microorganisms, 
derived  in  part  from  the  ingested  food  and  in  part  from  the  air, 
are  found.  The  intestines  also,  normally,  contain  many  forms  of 
bacteria  to  which  the  system  has  grown  accustomed,  and  which  are 
said  to  favor  the  natural  digestive  changes  taking  place  in  the 
intestine.  In  the  small  intestine  no  one  form  appears  to  be  con- 
stantly present,  but  the  flora  varies  from  time  to  time  according  to 
the  character  of  the  diet.  Most  of  the  bacteria  found  in  this  portion 
of  the  canal  appear  to  act  on  the  carbohydrates  in  preference 
to  the  proteids.  In  the  large  intestine  Bacillus  coli  is  constantly 
|)resent,  and  although  ordinarily  harmless,  may  at  times  vary  much 
in  virulence  and  in  the  toxicity  of  its  products.  To  what  extent 
these  normal  bacteria  may  induce  disorder  has  not  been  fully  deter- 
mined. Their  undue  growth  is  held  in  check  in  tlu;  stomach  by  the 
|)resence  of  free  acid  and  by  the  process  of  digestion  proceeding 
with  due  rapidity;  in  the  intestine,  by  the  biliary  acids,  by  the  acids 
resulting  from  the  decomposition  of  fats,  and  possibly  by  other 
digestive  secretions,  and  also  by  the  normal  rapidity  of  intestinal 
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digestion  and  absorption.  Disturbances  of  digestion  and  motility 
may  antagonize  or  inhibit  these  preventive  measures  and  either  favor 
an  excessive  growth  of  such  bacteria  as  may  exist  in  the  canal,  or 
bring  about  a  marked  increase  in  their  virulence.  Under  these 
conditions  irritative  conditions  of  the  mucosa  will  surely  develop. 

With  the  introduction  of  new  forms,  and  especially  with  the  intro- 
duction of  patliogenic  bacteria,  much  disturbance  often  arises; 
but  not  always,  for  such  may  be  either  destroyed  or  rendered  inert 
by  the  same  natural  defences  which  check  the  undue  development 
of  the  normal  flora.  There  is  also  considerable  experimental  aiid 
clinical  evidence  to  prove  that  the  normal  bacteria  of  the  intestine 
are  distinctly  useful  in  protecting  the  individual  against  new  invaders. 

In  considering  the  etiology  of  loose  evacuations  from  a  clinical 
standpoint,  we  note  first  that  loose  evacuations  may  be  occasioned 
by  the  mechanically  irritating  character  of  the  food.  It  is  generally 
recognized  that  coarse  foods,  fruits  and  vegetables  containing  much 
cellulose,  berries  and  small  fruits  containing  numerous  seeds,  by 
mechanical  irritation  of  the  mucosa  stimulate  peristalsis,  and  may, 
under  conditions  of  increased  susceptibility,  lead  to  loose  move- 
ments. The  ingestion  also  of  an  unduly  large  amount  of  fatty  food, 
such  as  oil  and  butter,  may  lead  to  increased  peristalsis  with  the 
appearance  of  the  unabsorbed  fat  in  the  motions.  More  important, 
however,  as  an  etiological  factor  in  the  production  of  loose  move- 
ments, is  a  faulty  performance  of  the  gastric  functions.  Both  defec- 
tive secretion  and  defective  motility  favor  fermentation  in  the  gastric 
contents  and  lead  to  the  development  of  irritating  organic  acids  and 
gases,  and  also  to  a  great  increase  in  bacterial  growth.  Hyper- 
secretion with  marked  hyperacidity  of  the  gastric  contents  may,  by 
the  discharge  of  extremely  acid  chyme  into  the  duodenum,  neutralize 
the  normal  alkalinity  of  the  contents  of  the  small  intestine,  and  by 
so  doing  inhibit  the  action  of  the  pancreatic  enzymes,  irritate  the 
intestinal  mucosa,  and  interfere  with  absorption. 

The  exact  effect  on  peristalsis  of  intestinal  indigestion  due  to 
deficiency  in  the  secretion  of  the  bile  and  pancreatic  juice  cannot 
be  stated  positively.  Clinical  and  experimental  studies  have  given 
contradictory  results  in  the  experience  of  different  observers.  Under 
normal  conditions  both  appear  to  be  secreted  in  quantities  much 
in  excess  of  actual  requirements.  A  marked  deficiency  in  the  pan- 
creatic secretion  undoubtedly  interferes  with  the  splitting  up  of 
the  fatty  elements  of  the  food,  and  consequently  with  their  absorp- 
tion and  assimilation;  it  also  interferes  with  the  necessary  changes 
which  the  proteid  elements  have  to  undergo  to  fit  them  for  absorption. 
Any  deficiency  in  the  bile  intensifies  this  condition  as  regards  the 
fats.  Experiments  show  that  when  the  bile  is  absent,  from  60  to  80 
per  cent,  of  the  fats  escape  absorption,  but  digestion  of  the  carbo- 
hydrates and  proteids  is  only  slightly  interfered  with.  Of  the 
succus  entericus  we  know  little. 
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In  all  coiulitions  of  impaired  t'uiictioiial  activity  of  the  (li^cstiv(> 
striTtioiis  the  d(.'vrloj>iiicnt  of  a  lar<^c  bacterial  flora  promptly 
occurs,  ill  part  owiiii;  to  the  tardiness  of  the  digestive  process,  and 
in  part  to  the  increased  amount  of  nutritive  material  escaping  unah- 
sorhed  into  the  lower  portions  of  the  intestine  and  affording  a  richer 
culture  medium.  Such  development  generally  leads  to  loose  move*- 
ments  associated  with  a  varying  group  of  other  symptoms,  but  in 
the  present  state  of  our  knowledge,  we  cannot  definitely  state  that 
any  one  form  of  bacterial  intoxication  is  the  specific  and  only  cause 
of  any  one  particula ;  group  of  symptoms. 

In  these  conditions  of  impaired  intestinal  digestion  as  the  result, 
in  part,  of  defective  absorption,  in  part,  of  the  irritating  changes 
taking  place  in  the  bowel  contents  reacting  on  a  mucosa  rendered 
unduly  sensitive,  and  in  part,  of  the  direct  action  of  bacteria  or  their 
toxins,  peristalsis  is  generally  unduly  stimulated  and  the  semifluid 
contents  are  hurried  along  without  due  inpissation. 

Again,  the  clinical  investigator  must  always  bear  in  mind  that 
in  some  individuals  the  intrinsic  nervous  mechanism  of  the  intestines 
is  particularly  susceptible  to  impulses  received  from  the  large  nervous 
centres  in  the  cord  and  cerebrum.  Emotion,  worry,  dread  of  any 
kind,  and  especially  sudden  fright,  may  evoke  imperative  loose 
movements:  in  some  by  increasing  motility,  in  other,s  by  leading  to 
profuse  watery  secretion,  which  by  some  physiologists  has  been 
likened  to  the  sudden  increase  in  the  amount  of  saliva  secreted  under 
nervous  influences.  Chilling  of  the  lower  extremities  may  act  in  the 
same  way.  The  morning  diarrhoea  of  neurasthenic  individuals  is 
due  apparently  to  some  temporary  irritable  condition  of  the  lower 
bowel,  inducing  one  or  two  early  morning  evacuations  which  empty 
the  lower  bowel,  and  then  do  not  recur  for  the  day.  Diarrhoeas 
attributable  to  this  excessive  nervous  irritability  are  not  infrequently 
observed  in  Graves'  disease,  in  hysteria,  and  in  neurasthenia. 

Loose  evacuations  are  occasionally  due  to  a  vicarious  elimination 
of  toxic  products  accumulating  in  the  blood.  It  has  been  recently 
shown  that  the  toxin  of  Bacillus  dysenterise  injected  hypoder- 
mically  is  eliminated  by  the  large  epithelial  cells  of  the  colon  and  is 
a  potent  cause  of  the  diarrhoea.  A  diarrhoea  of  elimination  may 
occur  in  many  infectious  fevers,  in  septicemia,  in  pneumonia,  and 
in  malaria.  The  diarrhoea  of  Bright's  disease  is  well  known  to  all. 
In  gouty  attacks  any  checking  of  the  arthritic  symptoms  may  induce 
diarrhoea.  Sudden  alteration  of  temperature  may  also  induce  diar- 
rhoea, due  in  some  measure  to  a  sudden  checking  of  the  perspiration, 
and  in  part  to  reflex  nervous  influences. 

Lastly,  we  may  meet  with  loose  evacuations  due  to  disturbances 
of  the  blood  or  lymph  circulations,  such  as  the  congestion  associated 
with  a  failing  right  ventricle,  or  with  a  blocked  thoracic  duct. 
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CHRONIC  CONSTIPATION  CLINICALLY  CONSIDERED/ 
By  Louis  M.  Gompertz,  M.D., 

CLINICAL  INSTRUCTOR   IN   GASTHO-INTESTINAL  DI8KA8E8   IN   YALK   UNIVERSITY;    GASTRO- 
KNTEROLOGIST  TO  THE   IIGSI'ITAL  OF  ST.   RAPHAEL,   NEW  HAVEN. 

There  i.s  no  single  condition  that  is  more  often  the  cause  of  semi- 
invahdisni  than  chronic  constipation;  no  organ  in  the  body  is 
exempt  from  its  far-reaching  influence,  although  the  effects  produced 
are  mainly  concentrated  on  the  nervous  system  and  demonstrated  in 
certain  disturbances  of  general  metabolism.  No  attempt  will  be 
made  to  enimierate  the  manifold  symptoms  due  to  constipation; 
but  a  few  of  the  changes  which  take  place  and  are  observed  clinically 
may  be  worthy  of  emphasis.  These  may  present  themselves  as 
purely  local  conditions  or  as  systemic  or  reflex  disturbances.  Patients 
often  come  complaining  of  vague  digestive  troubles,  such  as  pain, 
pressure,  or  discomfort  in  some  particular  region  or  over  the  entire 
abdomen.  On  careful  questioning  the  clinician  soon  learns  that 
these  symptoms  entirely  disappear  after  a  thorough  movement  of 
the  bowels  nas  taken  place.  In  this  class  of  cases  the  nervous  phe- 
nomena are  so  pronounced  that,  despite  the  existence  of  organic 
changes,  which  may  perhaps  be  overlooked,  these  patients  are  often 
called  neurasthenics;  and  they  drift  from  one  physician  to  another, 
soon  falling  an  easy  prey  to  the  quack  and  patent  medicine  man. 

,Vhat  is  meant  by  chronic  constipation?  A  well-known  dictionary 
defines  constipation  as  "a  state  of  the  bowels  in  which  the  evacua- 
tions do  not  take  place  as  frequently  as  usual,  or  are  inordinately 
hard  and  expelled  with  difficulty."  The  study  of  a  number  of  text- 
books, with  a  view  to  determining  the  factor  involved  in  the  first  part 
of  this  definition,  namely,  the  normal  period  after  which  the  food 
residues  should  be  evacuated  in  a  healthy  individual,  failed  to  dis- 
close any  satisfactory  data.  The  writer,  therefore,  concluded  to 
obtain  first-hand  evidence  on  this  important  physiological  problem, 
in  the  following  way: 

Three  capsules  each  containing  10  grains  of  lampblack  were  given 
to  various  individuals  at  different  times  during  the  day,  and  the 
number  of  hours  required  for  the  appearance  of  the  black  in  the 
stools  was  noted.  The  results  of  observations  on  thirty  individuals 
indicate  an  interval  varying  from  twelve  to  fifteen  hours  until  the 
lampblack  could  be  identified  in  the  feces.  The  following  table 
is  appended  to  show  a  few  of  the  results  obtained. : 

•  Read  at  a  meeting  of  the  American  Therapeutic  Society,  New  Haven,  May  7,  1909. 
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Tinjc. 

Sex. 

Arc. 

Occupation. 

Habits. 

Capsules  taken. 

Black   in   stiKil. 

Hours. 

Male 

.{»■. 

Physician 

Active 

8.00  A..M. 

7  00  P.M. 

11 

Male 

SJ 

Merchant 

Active 

8.00  A.M. 

9.00  P.M. 

13 

Male 

2S 

Student 

Active 

(i.OO  P.M. 

9.00  a.m. 

15 

Male 

27 

Student 

Active 

7.00  p.m. 

10.30  a.m. 

15« 

Male 

24 

Student 

Active 

9.00  P.M. 

10.30  a.m. 

13H 

Male 

23 

Student 

Active 

7.30  p.m. 
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All  of  the  persons  examined  were  accustomed  to  have  a  movement 
of  the  bowels  in  the  morning.  The  experiment  .show.s  that,  without 
exception,  lamphlack  taken  with  the  evening  meal  had  reached  the 
end  of  the  alimentarv  tract  bv  the  following  morning.  Black  taken 
with  breakfast  usually  reappeared  the  following  morning;  but  in 
individuals  accustomed  to  defecate  later  in  the  day,  it  not  infre- 
quently made  its  appearance  in  the  evening  hours.  From  this  it 
l)ecomes  evident  that  the  common  practice  of  civilized  man  to  dis- 
charge the  feces  in  the  morning  is  based  on  the  physiological  experi- 
ence that  the  food  and  digestives  residues  of  the  previt  as  day's 
intake  have  had  abundant  opportunity  to  traverse  tlie  alimentary 
tract. 

Three  clinical  varieties  of  constipation  are  familiarily  described, 
namely,  the  atonic,  the  spastic,  and  the  fragmentary.  I  shall  discuss 
only  the  first  two  of  these,  believing,  as  I  do,  that  the  fragmentary 
variety  is  merely  a  manifestation  of  the  spastic  form. 

The  atonic  type  is  the  first  stage  of  chronic  constipation,  and  is 
due  to  an  atony  of  the  muscles  of  the  large  intestine,  usually  induced 
by  the  use  of  purgatives.  There  is  no  doubt  that  lack  of  tone  of  the 
intestinal  musculature  plays  a  prominent  part  in  this  form  of  con- 
stipation, but  it  has  been  pointed  out  by  Schmidt  and  Strassburger 
that  a  very  complete  digestion  and  absorption  of  the  food  in  the 
intestine  is  also  a  prominent  factor,  in  that  it  tends  to  deprive  the 
alimentary  residues  of  their  usual  bulk  and  semisolid  texture.  In  the 
atonic  form  of  constipation  the  stool  is  hard  and  dry;  the  caliber  is 
usually  very  large.  Xo  specific  symptoms  are  in  evidence.  There 
is  no  pain  or  flatulence.  After  this  manifestation  has  existed  for 
a  number  of  years,  there  results  a  catarrhal  condition  due  to  the 
irritating  effect  of  the  impacted  fecal  ma.sses  upon  the  intestinal 
mucosa. 

The  conditions  here  outlined  arc  frequently  succeeded  by  a  hyper- 
tonicity  of  the  mu.sculature  of  the  intestine,  giving  rise  to  the  variety 
known  as  spastic  constipation.  This  form  is  usually  accompanied 
by  flatulence  and  a  catarrhal  condition  of  the  intestine.  Spasm  of  the 
transverse  colon  occurs,  causing  a  retention  of  firm  masses  of  feces, 
with  resulting  fermentation.  Colic  is  a  frequent  symptom,  and  in 
severe  cases  large  amounts  of  mucus  are  passed.    In  spastic  consti- 
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pation  the  rectum  is  usually  empty,  while  in  the  atonic  variety  the 
opposite  condition  prevails.  On  examination  the  transverse  colon 
can  be  palpated,  rolling  beneath  the  fingers  as  a  hard  cord.  Patients 
often  complain  of  pain  in  this  situation.  In  contradistinction  to  the 
atonic  form,  tiie  stool  is  of  small  caliber,  and  is  at  times  even  ribbon- 
shaped.  In  many  cases  small,  hard,  dry  segments  are  passed,  initi- 
ating the  so-called  "fragmentary  type."  Oftentimes  the  organism 
attempts  to  get  rid  of  the  retained  feces  by  causing  violent  contrac- 
tions of  the  intestines,  with  a  resulting  mucous  colic  or  diarrhcea. 
This  may  alternate  with  constipation. 

It  may  not  be  easy  to  imderstand  how  temporary  loss  of  memory, 
albumiimria,  convulsions,  numerous  skin  affections,  and  many  other 
functional  and  organic  changes  can  be  caused  by  chronic  constipa- 
tion, but  that  they  do  occur  is  the  common  experience  of  the  observ- 
ing clinician.  Many  believe  that  the  absorption  of  toxic  products, 
the  formation  of  which  is  facilitated  by  the  fecal  retention,  is  the 
cause  of  these  numerous  symptoms.  This  theory,  however,  is  by  no 
means  universally  accepted.  Numerous  cases  are  cited  in  which 
healthy  individuals  rarely  have  a  movement  of  the  bowels  more  than 
once  in  forty-eight  hours,  or  even  longer,  yet  sufTer  no  unpleasant 
symptoms.  While  this  may  be  true,  it  is  an  accepted  clinical  assump- 
tion that  oftentimes  an  intestinal  absorption  of  toxic  compounds, 
formed  in  the  gastro-enteric  tract,  originate  changes  in  the  liver, 
kidneys,  brain,  and  bloodvessels. 

In  a  number  of  patients  whose  only  obvious  ailment  was  chronic 
constipation,  I  have  repeatedly  observed  an  excretion  of  albumin, 
which  promptly  disappeared  as  soon  as  regular  movements  of  the 
bowels  were  initiated.  A  few  cases  have  come  under  my  observation 
in  which  temporary  disturbance  of  psychic  functions  has  occurred, 
due,  no  doubt,  to  habitual  constipation.  It  is  a  common  experience 
to  see  various  skin  affections  disappear  after  proper  diet  and  a  daily 
movement  of  the  bowels.  It  is  not  unreasonable  to  suppose  that 
chronic  constipation  is  often  the  cause  of  arteriosclerosis.  The  con- 
stant absorption  of  gastro-intestinal  toxins  introduces  an  irritant  for 
the  bloodvessels,  and  thereby  may  cause  an  abnormal  growth  of 
fibrous  tissue.  I  believe,  therefore,  that  the  auto-intoxication  theory 
is  one  that  deserves  a  great  deal  of  consideration.  In  localities  where 
malaria  is  prevalent  this  disease  is  often  regarded  as  responsible  for 
the  malaise,  headache,  giddiness,  chills,  fever,  etc.,  in  patients  whose 
only  ailment  is  that  affliction  of  modern  civilization,  chronic 
constipation. 

For  the  successful  treatment  of  constipation  it  is  exceedingly 
important  to  ascertain  the  factors  producing  the  condition.  A 
few  of  the  most  frequent  causes  of  constipation  are  the  following: 
(1)  Dietetic  errors,  a  too  perfect  absorption  of  food  substances;  (2) 
gastrogenic  constipation,  increased  acidity  of  the  gastric  juice;  (3) 
irregular    habits,     the    outcome    of    carelessness;  (4)  insufficient 


GOMPERTZ:   CHRONIC   CONSTIPATION  541 

exercise,  sedentarv  habits,  and  ol)esity;  (5)  nervous  influences, 
hysteria,  diseases  of  the  nervous  system;  (6)  (h'Ugs;  and  (7)  local 
ohstructions,  stenosis  of  the  intestinal  tract  due  to  neoplasms,  etc. 

Hyperacidity  of  the  t^astric  juice  is  an  important  etiological  factor, 
resulting  in  the  so-called  cases  of  t);astrogenic  constipation.  In  a 
series  of  100  cases  of  hahitual  constipation,  taken  from  my  records, 
without  any  attempt  at  selection,  S7  cases  showed  an  increased 
acidity,  after  an  Kw.ild-lioas  test  breakfast.  On  the  other  hand,  in 
diarrhoea,  an  analysis  of  the  stomach  contents  regularly  showed  a 
decreasetl  acidity.  Constipation  due  to  hyperacidity  has  been 
explained  by  Strassburger,  who  believes  that  the  strong  disinfectant 
influence  of  the  increased  hych-ochloric  acid  causes  a  more  perfect 
disintegration  and  sterilization  of  the  food,  thereby  diminishing  the 
number  and  retarding  the  growth  of  intestinal  bacteria.  Thus,  the 
putrefactive  changes  in  the  bowels  are  decreased  to  such  an  extent 
that  the  natural  irritation  is  removed,  causing  a  lessened  peristalsis, 
with  resulting  constipation.  The  microscopic  examination  of  the 
excrement  usually  discloses  the  residue  to  l)e  mostly  detritus. 

This  brings  me  to  the  consideration  of  diet  as  a  cause  of  constipa- 
tion. The  unusual  flryness  of  the  stools  has  been  explained  by  a  too 
perfect  absorption  of  the  foodstuft's  and  water.  The  chemical  investi- 
gations of  Schmidt  conflrm  this  condition,  as  he  found  that  the  fat, 
cellulose,  and  even  nitrogen  content  were  markedly  diminished. 

Studies  made  in  the  laboratory  of  Prof.  Lafayette  B.  Mendel,  of 
Yale  University,  have  shown  that  whereas  ordinary  carbohydrates 
(starches  and  sugars)  are  very  perfectly  utilized  in  the  alimentary 
tract  of  man,  a  considerable  number  of  unusual  carbohydrates,  such 
as  occur  in  many  seaweeds,  etc.,  are  not  attacked  by  the  digestive 
enzymes.  Experimenting  with  agar  agar,  for  example,  he  found  that 
the  greater  part  was  excreted  in  the  feces  unchanged.  As  agar  agar 
absorbs  water  readily  and  retains  it,  and  as  it  is  able  to  resist  the 
action  of  intestinal  bacteria,  as  well  as  the  enzymes,  its  value  in  the 
treatment  of  chronic  constipation  was  suggested  to  Prof.  Mendel. 
Such  compounds  might  give  texture  to  the  stools  without  introducing 
any  objectionable  products  of  decomposition.  In  Mendel's  experi- 
ments in  which  agar  agar  was  fed,  it  could  be  recovered  readily  from 
the  stools.  The  effect  on  the  total  mass  of  feces  passed  is  noteworthy. 
The  agar  easily  retains  water  in  the  alimentary  residue  and  prevents 
the  formation  of  the  scybalous  masses  so  characteristic  of  spastic 
constipation.  It  was  this  property  of  giving  a  soft  consistency  to  the 
rectal  contents,  together  with  the  resistance  of  the  agar  to  bacterial 
decomposition,  with  the  production  of  gases  or  other  noxious  pro- 
ducts, which  led  to  the  suggestion  of  its  use  in  the  dietotherapy  of 
constipation. 

In  order  to  test  Mendel's  theory  clinically,  I  have  systematically 
given  agar  agar  to  patients  suffering  from  chronic  constipation. 
Thirty  such  patients  have  been  under  observation.     These  were 
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from  all  walks  of  life;  their  ages  varied  from  fifteen  to  eighty-three 
years.  The  majority  of  them  were  unal)le  to  have  a  movement  of 
the  bowels  without  the  aid  of  medicine.  The  agar  was  taken  morning 
and  evening,  beginning  with  15-gram  doses,  and  in  most  cases  was 
eaten  with  milk  or  cream,  the  same  as  a  modern  breakfast  food.  In 
all  but  two  of  the  cases,  regular  movements  of  the  bowels  began 
after  the  agar  had  been  taken  for  from  one  to  three  days.  In 
the  successful  cases  after  regular  movements  of  tlie  bowels  had  com- 
menced, the  agar  was  gradually  reduced.  The  duration  of  treatment 
varied  from  one  to  three  months.  The  following  will  serve  as  an 
illustration : 

A  clerk,  aged  thirtv-one  vears,  consulted  me  for  the  first  time  on 
March  8,  1909.  His  most  prominent  symptoms  were  headaches, 
accompanied  by  temporary  lapses  of  memory,  when  bowel  move- 
ments failed  to  occur.  The  clinical  diagnosis  was  spastic  constipa- 
tion. The  patient  was  given  agar  agar,  and  after  three  days' 
treatment  regular  movements  of, the  bowels  began.  As  improve- 
ment continued  the  amount  of  agar  agar  was  gradually  reduced  to 
5  grams  per  day,  which  is  now  sufficient  for  daily  evacuations. 
During  the  course  of  treatment,  he  was  unable  to  procure  the 
agar  for  four  days,  but  in  this  interval  normal  bowel  movements 
occurred  for  two  days. 

Another  case  illustrates  the  results  achieved  in  the  atonic  variety 
The  patient,  aged  eighty-three  years,  has  not  had  a  normal  move- 
ment of  the  bowels  in  twenty-five  years  without  the  use  of  drugs. 
He  has  been  taking  agar  agar  for  six  weeks,  beginning  Avith  15-gram 
doses  twice  daily.  After  three  days'  treatment  regular  bowel  move- 
ments occurred.  The  dose  has  been  gradually  reduced  to  10  grams 
daily.  A  further  reduction  of  the  amount  of  agar  in  this  case  failed 
to  produce  results. 

The  effect  of  the  agar  agar  on  the  stool  in  the  illustrated  cases  con- 
firms Prof.  ^lendel's  theory.  In  all  cases  there  was  a  pronounced 
increase  in  the  volume  of  feces  passed,  and  instead  of  the  small,  hard, 
dry  scyl)alous  masses,  the  evacuations  were  well  formed  and  of  a 
dough-like  consistency.  In  a  few  patients  the  agar  in  15-gram  doses 
produced  a  diarrhoeal  stool.  AMien  the  dose  was  reduced  normal 
evacuations  returned.  Clinical  experience  with  agar  agar  tends  to 
show  that  the  rational  treatment  of  constipation  resulting  from  a  too 
complete  absorption  of  food  substances  and  water  is  one  of  diet 
rather  than  of  drugs.  It  is  well  known  that  the  management  of  con- 
stipation by  the  use  of  drugs  affords  only  temporary  relief,  and  many 
times  induces  an  impaired  tonicity  of  the  intestinal  musculature, 
thereby  aggravating  the  condition.  The  important  factor  in  dietary 
treatment  is  to  bring  about  a  condition  in  which  a  perfect  selection 
of  foods  would  avoid  the  hardness  and  dryness  of  the  feces  in  the 
intestines. 

The  foods  to  be  selected  and  the  combinations  necessary  for 
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individual  ii'(|iiir<.'inciits  are  so  varviii<;  and  manifold  that  usually 
only  a  l»>n<;  scries  of  oxpiTinients,  dillVrini;;  in  i-ach  case,  can  possiMy 
brini;  about  ideal  results.  Here  by  the  use  of  a<!:ar  a^ar,  in  itself  a 
simple  carbohydrate,  taken  from  seaweeil,  clinical  as  well  as  labora- 
tory experiments  have  demonstrated  the  jjossibility  of  transforming 
the  hard  and  dry  solidity  of  the  feces  into  a  condition  of  softer  con- 
sistency, so  that  the  intestinal  contents  develop  their  own  apency 
necessary  to  produce  a  healthy,  normal  evacuation. 

My  experiments  may  not  be  extensive  enough  to  arrive  at  final 
conclusions,  but  the  fact  that  the  results  obtained  are  consistent  and 
continuous,  unlike  the  diminishing  and  aggravating  effects  of  drug 
treatment,  leads  us  to  look  for  great  possibilities  from  the  use  of  agar 
agar  or  similar  substances  in  the  treatment  of  habitual  constipation. 
No  claim  is  made  that  it  will  produce  permanent  cures,  but  surely 
no  objection  from  any  professional  standpoint  can  be  urged  against 
the  use  of  something,  harmless  in  itself,  which  brings  about  a  condi- 
tion that  approximates  natural  functions. 


THE  LOCATION  OF  THE  CARDIAC  APEX  BEAT. 
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IKSTRUCTOn  IX  PHYSICAL  DIAGNOSIS  IN  THE  CORNELL.  UNIVERSITY  MEDICAL  SCHOOL;    ASSOCIATE 
ATTENDING    PHYSICIAN   TO    THE    NEW   YORK    HOSPITAL. 

The  easy  recognition  of  certain  auscultatory  signs  naturally  dis- 
tracts from  other  methods  of  physical  examination  of  the  heart. 
The  beginner  is  known  by  the  zeal  with  which  he  employs  the 
stethoscope  and  dwells  upon  murmurs  and  rales;  unfortunately, 
many  never  outgrow  this  stage,  but  use  auscultation  as  a  short  cut 
to  diagnosis.  While  recognizing  the  value  of  auscultation,  w-e  should 
not  be  led  or  misled  by  it  and  underestimate  that  of  other  diagnostic 
procedures.  I  desire  to  call  attention  to  certain  points  in  regard  to 
the  so-called  apex  beat  of  the  heart. 

The  size  and  position  of  the  heart  are  determined  by:  (1)  The 
location  of  the  apex  as  ascertained  by  inspection,  palpation,  or 
approximately,  when  these  fail,  by  auscultation;  (2)  the  area  of 
relative  cardiac  dulness;  (3)  orthodiagraphy,^  or  radiography  of  the 
heart  by  a  special  apparatus,  which  employs  only  perpendicular 
rays,  and  so  does  not  distort  the  cardiac  outline.  In  describing  the 
physical  signs  of  the  heart,  no  point  is  more  loosely  dealt  with  than  the 
so-called  apex  beat.  In  some  of  the  standard  text-books  one  finds 
this  term  applied  to  the  point  of  maximum  visible  pulsation  in  the 

1  Moritz,    Miinch.  med.  Woch.,  xlvii,  992. 
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lower  portion  of  the  })recor(liuui;  in  others,  to  that  of  maximum 
intensity  of  palpable  im])nlse;  while  a  few  emphasize  the  most 
distant  j)()int  of  })nlsati<)n.  In  the  records  made  by  hospital  internes 
one  frecjuently  finds  noted  P.  M.  I.  (point  of  maximnm  intensity) 
so  near  the  median  line  in  a  case  of  cardiac  hypertrophy,  especially 
of  the  right  ventricle,  as  to  show  that  the  point  mentioned  is  no 
indication  of  the  situation  of  the  apex.  That  many  hospital  internes 
seem  so  devoted  to  the  term  "P.M.I."  shows  that  they  have  either 
been  taught  to  regard  the  point  of  maximum  impulse  as  the  important 
point  to  localize  or  have  so  interpreted  their  instruction.  Having 
noticed  the  emphasis  laid  upon  the  point  of  maximum  intensity 
by  medical  students,  hospital  internes,  and  practitioners  in  New 
York  City,  1  have  investigated  this  point  in  all  the  text-books  and 
manuals  of  medical  and  physical  diagnosis  and  diseases  of  the  cir- 
culatory system  published  since  1895,  and  some  of  earlier  date,  and 
found  in  the  library  of  the  New  York  Academy  of  Medicine.  The 
contrast  between  the  views  of  foreign  and  of  the  majority  of  these 
American  writers  is  very  marked. 

In  the  text-book  of  A.  L.  Loomis,'  we  read:  "When  from  any 
cause  the  impulse  cannot  be  seen,  its  position  must  be  determined  by 
palpation."  From  this  one  would  infer  that  seeing  an  impulse  would 
obviate  the  necessity  for  palpation.  As  the  visible  impulse  of  the 
normal  heart  is  not  infrequently  produced  by  a  portion  of  the  cardiac 
wall  some  distance  internal  to  the  apex,  the  impulse  so  spoken  of  is 
evidently  the  "point  of  maximum  intensity,"  and  this  author,  there- 
fore, seems  not  to  lay  stress  upon  tlie  observation  of  the  apex  beat 
as  important  in  determining  the  size  of  the  heart.  That  Hare^ 
applies  the  term  apex  beat  to  the  point  of  maximum  visible  pulsa- 
tion is  evident,  for,  after  speaking  of  the  apex;  beat  as  located  two 
inches  to  the  left  of  the  sternum,  he  says:  "Displacement  to  the 
right  is  due  to  adhesions  and  to  hypertrophy  and  dilatation  of  the 
right  ventricle,  so  that  the  apex  beat  is  felt  in  the  epigastrium  or 
against  the  edge  of  the  sternum."  That,  in  employing  the  term  apex 
beat,  he  refers  to  the  point  of  maximum  intensity  is  obvious,  since  in 
a  case  of  hypertrophy  and  dilatation  of  the  right  ventricle  the  cardiac 
apex  is  really  situated  farther  to  the  left  than  in  a  normal  chest.  So 
also  Anders^  says:  "The  precise  apical  pulsation  may  be  localized 
by  noting  its  point  of  maximum  throb."  However,  he  adds:  "The 
extreme  left  border  of  the  apical  impulse  in  the  fifth  interspace 
extends  nearly  an  inch  beyond  the  actual  maximum  throb  of  the 
apex."  He  thus,  emphasizes  the  manifestation  of  the  site  of  the  por- 
tion of  the  ventricular  wall  most  prominent  anteriorly  rather  than  the 
extent  of  the  ventricle  toward  the  left,  which  is  the  important  fact 
to  be  ascertained,  since  the  situation  of  the  apex  beat  is  sought  for  in 

2  Lessons  in  Physical  Diagnosis,  1899.  3  Practical  Diagnosis,  1907. 

*  Physical  Diagnosis,  1907. 
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order  to  (U'terinine  the  extent  of  the  heart  toward  the  left  and  down- 
ward. His  second  statement,  however,  seems  to  show  that  he 
recognizes,  ahhoiijjh  he  fails  to  lay  the  chief  empha,sis  npon,  this 
important  point.  Da  Costa,''  Le  Fevre,"  and  many  others  omit  the 
term  point  of  maxinunn  intensity.  Musser'  says  that  a  circumscribed 
area  that  rhythmically  rises  and  falls  is  known  as  the  apex  beat, 
although  it  is  a  portion  of  the  heart  inside  the  true  apex  that  strikes 
the  chest  wall.  He  makes  no  mention  of  the  point  of  maximum 
intensity,  and  speaks  of  other  areas  of  pulsation  over  the  precordia 
as  "new  impulses."  Butler*  shows  by  his  definition  of  the  apex  beat 
that  he  does  not  lay  stress  upon  the  maximum  visible  pulsation  as 
Hare  appears  to  do.  After  stating  that  the  apex  beat  is  somewhat 
internal  to  the  apex  formed  by  the  ventricles,  and  that  if  there  is 
much  hypertrophy  the  enlarged  and  rounded  heart  strikes  the  chest 
wall,  he  adds:  "The  apex  beat  should  be  considered  to  lie  at  the 
point  where  the  finger  appreciates  a  distinct  thrust  from  within." 
Another  work  which  looks  deeper  than  the  visible  pulsation  is  that 
of  Gibson  and  Russell.'  These  writers  say:  "The  normal  apex  beat 
is  produced  by  the  impulse  of  the  apex  of  the  left  ventricle,  but  the 
terra  apex  beat  is  very  loosely  applied,  often  used  to  denote  the  part 
of  the  precordia  where  pulsation  happens  to  be  most  marked.  It 
would  seem  l)etter  if,  instead  of  stating  that  the  apex  beat  is  in 
such  and  such  a  space,  it  were  stated  that  pulsation  is  visible  in 
such  and  such  spaces." 

The  best  presentation  of  the  subject  in  American  works  is  that  of 
R.  C.  Cabot,*"  who  states  clearly:  "The  maximum  cardiac  impulse 
is  not  due  to  the  striking  of  the  apex  of  the  heart  against  the  chest  wall, 
but  to  the  impact  of  a  portion  of  the  right  ventricle.  The  importance 
of  this  fact  is  this:  When  we  are  trying  to  localize  the  apex  of  the 
heart,  in  order  to  determine  how  far  the  organ  extends  to  the  left  and 
downward,  it  will  not  do  to  be  guided  Vjy  the  position  of  the  maximum 
impulse,  for  the  apex  of  the  heart  is  almost  always  to  be  found  three- 
fourths  of  an  inch  or  more  farther  to  the  left.  This  may  be  proved  by 
percussion.  The  true  position  of  the  cardiac  apex  thus  determined 
corresponds  usually  not  with  the  maximum  impulse,  but  with  the 
point  farthest  out  and  farthest  down  at  which  any  rise  and  fall 
synchronous  with  the  heart  beat  can  be  felt."  It  would  seem  more 
accurate  to  modify  this  statement  to  read :  The  point  farthest  down- 
ward and  to  the  left  at  which  a  distinct  forward  thrust  of  the  heart  can 
be  felt.  This  excludes  the  rise  and  fall  of  the  chest  wall,  as  a  whole, 
which  can  often  be  seen  and  felt  beyond  the  palpable  thrust  of  the 
apex  in  cases  with  a  heaving  impulse  which  raises  the  chest  wall. 
By  careful  palpation  with  a  proper  degree  of  pressure  the  limit,  to  the 

'  Principles  and  Practice  of  Physical  Diagnosis,  1908.  °  Physical  Diagnosis,  1905. 

'  Medical  Diagnosis,  1904. 

*  Diagnostics  of  Internal  Medicine,  1901.  »  Physical  Diagnosis,  1893. 

•  Physical  Diagnosis,  1905 


546  DAYTON:   LOCATION   OF  THE   CARDIAC   AfEX   BEAT 

left,  of  the  clinical  cardiac  apex  can  often  he  distinouislied  as  defi- 
nitely as  the  edt^e  of  an  enlarged  spleen,  provided  it  lies  in  an  inter- 
space and  not  behind  a  rib.  We  mnst  acknowledge  that  the  anatomi- 
cal apex,  formed  by  the  tip  of  the  left  ventricle,  being  situated  in  a 
plane  posterior  to  that  of  the  right  ventricle,  comes  into  direct  con- 
tact with  the  thoracic  wall  only  when  its  apex  is  situated  far  enough 
to  the  left  to  strike  the  lateral  wall  of  the  chest. 

Dietlen"  says  that  the  apex  beat  is  almost  always  felt  one  interspace 
higher  than  the  apex  of  the  silhouette  obtained  by  orthodiagraphy, 
or  if  the  apex  beat  is  under  a  rib,  at  least  the  width  of  one  rib  higher. 
He  explains  this  by  stating  that  the  apex  beat  is  felt  in  systole,  while 
the  silhouette  shows  the  cardiac  outline  during  diastole,  and  that 
while  the  heart  changes  only  slightly  in  outline  during  the  period  of 
contraction  and  relaxation,  such  changes  are  greatest  at  the  apex. 
It  is  the  clinical  apex,  that  portion  of  the  heart  wall  situated  normally 
about  three-quarters  of  an  inch  internal  to  the  anatomical  apex,  and 
the  active  cause  of  the  palpable  apex  beat,  that  is  of  prime  impor- 
tance, since  we  must  largely  rely  upon  it  for  determining  the  size  of 
the  heart,  orthodiagraphy  being  unavailable  for  routine  examina- 
tions. 

In  marked  contrast  with  the  loose  descriptions  of  some  American 
text-books,  apparently  copied  one  from  another,  are  the  definitions 
almost  invariably  given  in  the  works  of  German  and  British  writers. 
Brugsch  and  Schittenhelm,^^  Ebstein,^^  Geigel,^*  Guttman  and  F. 
Klemperer,^^  and  G.  Klemperer^^  all  define  the  apex  beat  as  the  por- 
tion of  the  palpable  cardiac  impulse  situated  farthest  to  the  left  and 
downward.  As  exceptions,  we  note  Sahli,^^  who  gives  the  Delphic 
definition  of  the  apex  beat  as  the  visible  and  palpable  lifting  of  the 
chest  wall  in  the  region  of  the  apex;  Edlefsen,^^  who  appears  to  lay 
no  special  stress  upon  the  extent  of  the  heart  to  the  left  and  down- 
ward; and  Romberg,^^  who  says  that  in  cases  with  diffuse  apex  beat 
the  apex  is  to  be  considered  as  situated  at  the  point  of  strongest 
pulsation,  or,  if  there  is  no  point  of  maximum  intensity,  at  the  point 
farthest  to  the  left. 

Among  the  English  and  Scotch  writers,  Brown  and  Ritchie,-" 
Sansom,-^  Sawyer,^^  and  James  MacKenzie'^  state  definitely  that  the 

"  Deutsch.  Arch.  f.  klin.  Med.,  Band  Lxxxviii,  S.  88. 
'^  Lehrbuch  der  klinisclier  Untersuchuiigsmethoden,  1908. 
13  Leitfaden  der  arztlichen  Untersuchung.,  1908. 
^*  Lehrbuch  der  klinischen  Untersuchungsmethoden,  1895. 
15  Ibid.,  1904. 

1*  Gruiidriss  der  klinischen  Diagnostik,  1896. 
''  Lehrbuch  der  klinischen  Untersuchungsmethoden,  1908. 
1*  Lehrbucli  der  Diagnostik  der  inneren  Kranklieiten,  1899. 
1'  Lehrbuch  der  Kranklieiten  des  Herzens  und  der  Blutgefiisse,  1906. 
2»  Medical  Diagnosis,  1906. 

21  Diagnosis  of  Diseases  of  the  Heart  and  Thoracic  Aorta,  1892. 
"  Physical  Signs  of  Diseases  of  the  Thorax  and  Abdomen,  1908. 
'.  23  Diseases  of  the  Heart,  1908. 


DAYTON:    LOCATION"    OF   TIIK    CAHDIAC    APKN    HFIAT  547 

ii|H'X  iK'jit  is  tlie  lowest  ami  most  external  point  of  the  cardiac  iiiipiilsc. 
I'oyntoii'-'^  i'mj)liasizes  the  idea  in  these  words:  "In  all  cases  a  note 
should  he  made  of  the  extreme  limit  to  the  left  at  which  the  impulse  is 
pal|)al)le,  and  the  maximum  of  the  heat  not  alone  relied  uj)()n." 

Baric-"  lays  little  stress  upon  the  determination  of  the  situation  of 
the  apex  beat  hy  palpation,  on  the  ground  that  inspection  is  usually 
sufficient.  He  considers  palpation  as  indispensable  for  finding  the 
point  of  maximum  intensity  in  cases  of  diffuse  apex  impulse. 

Among  the  most  important  recent  studies  of  the  heart  are  those  of 
Moritz,-'"  and  Dietlen,-^  who  particularly  oppose  the  determination 
of  the  size  of  the  heart  by  the  position  of  the  apex  beat  and  the  left 
border  of  relative  cardiac  dulness,  on  the  ground  of  their  orthodia- 
graphic  observations.  They  find  that  these  physical  signs,  as  deter- 
mined by  themselves,  tend  often  to  indicate  a  larger  heart  than  really 
exists.  Thus,  Moritz-*  says:  "By  strong  percussion  one  may  very 
easily  pass  considerably  beyond  the  left  border  of  the  heart,"  and, 
"the  same  is  true  if  one  uses  as  the  limit  of  the  left  border  of  the  heart 
the  outer  extremity  of  the  apex  beat,  especially  with  vigorously 
pulsating  hearts."  (See  figure.)  Light  percussion  of  the  apical 
region  and  interpretation  of  the  term  apex  beat,  not  as  the  point  of 
maximum  impulse  or  the  most  external  portion  of  pulsation  of  the 
chest  wall,  but  as  the  point  farthest  downward  and  to  the  left  at 
which  a  distinct  forward  thrust  of  the  heart  can  be  felt,  might  obviate 
many  of  these  discrepancies. 

The  importance  of  localizing  the  apex  beat  by  palpation  is  that  it 
is  one  of  the  two  easily  available  methods  of  determining  the  extent 
of  the  heart  to  the  left,  the  other,  percussion,  usually  being  of  great 
value,  but  failing  in  cases  with  pericardial  effusion,  and  in  those  in 
which  the  adjacent  pulmonary  resonance  is  obscured  or  lost  through 
the  presence  of  pleural  thickening  or  effusion  or  pulmonary  consolida- 
tion, through  the  presence  of  large  l)reasts,  or  by  the  situation  of  the 
apex  so  far  to  the  left,  from  any  cause,  that  percussion  elicits  dulness 
of  the  lateral  surface  of  the  heart  to  the  left  of  the  apex.  In  such 
instances  definite  localization  of  the  apex  beat  by  palpation  is  of 
particular  value,  in  the  absence  of  deformities  of  the  thorax,  in 
determining  the  size  of  the  heart  or  its  displacement,  the  right  border 
being  located  by  percussion  of  the  relative  cardiac  dulness.  When 
an  apex  beat  is  visible  it  is  usually  even  more  definitely  palpable, 
since  firm  pressure  in  an  interspace  may  enable  the  observer  to 
detect  the  impact  of  an  apex  situated  so  far  from  the  chest  wall 
as  to  strike  it  very  lightly,  esj)ecially  during  recumbency.  In  this 
connection  it  is  important  to  emphasize  the  change  in  the  relation  of 
the  heart  to  the  chest  wall,  which  occurs  in  moving  from  the  recum- 

2<  Heart  Disease  and  Tlioracic  Aneurysm,  1907. 

"  Traits  Pratique  des  Maladies  du  Coeur  et  de  I'Aorle.  1900. 

28  Deutseh.  Arch.  f.  klin,  Med.,  Ixjixi,  1;  Ixxxii,  1, 

^  lh\(\.,[]xyi^v\\h  55.  w  Munch,  med.  Wwh,,  ,\lix,  1, 
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hvnt  to  the  upright  position.  The  cardiac  apex  is  not  only  lowered,-" 
but  the  apex,  which  is  carried  backward  by  gravity  during  recum- 
bency, assumes  a  position  nearer  to  the  chest  wall.  For  this  reason 
palpation  of  the  apex  beat  for  the  purpose  of  ascertaining  the  position 
of  the  apex  is  often  easier  when  the  patient  is  standing  or  sitting; 
occasionally  the  apex  approaches  the  chest  wall  sufficiently  to  be 
palpable  only  when  the  patient  bends  forward.  Percussion  of  the 
area  of  relative  dulness  must,  of  course,  be  performed  while  in  the 


Transverse  section  of  the  thorax  (diagrammatic)  seen  from  below,  with  the  projection 
of  the  true  outline  of  an  enlarged  heart  (Moritz,  Munch,  med.  Woch.,  xlix).  Heavy  per- 
cussion at  R  and  L  gives  the  area  of  dulness  indicated  by  dotted  lines  in  the  projection 
and  exaggerates  the  apparent  size  of  the  heart.  The  impulse  felt  at  A  and  projected  at  A' 
is  confused  with  the  forward  thrust  of  the  apex  felt  at  B  and  projected  at  B',  the  clinical 
apex  heat. 

same  position,  in  order  that  the  outline  of  dulness,  which  also  varies 
with  change  in  position,  may  be  considered  in  connection  with  the 
situation  of  the  apex. 

Summary.  The  object  of  locating  the  clinical  apex  beat  of  the 
heart  is  to  determine  the  size  and  position  of  that  organ.  The  point 
of  maximum  impulse  frequently  does  not  define  the  site  of  the  car- 
diac apex.  The  point  of  maximum  impulse,  either  visible  or  pal- 
pable, may  be  produced  by  a  portion  of  the  heart  wall  at  some 
distance  from  the  apex.  Except  in  cases  in  which  the  visible  and 
palpable  impulses  coincide,  as  they  usually  do  with  a  normal  heart, 


^  Moritz,  Dietlen,  loc  cit. 
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it  is  better  to  state  siiuplv  (hat  |)iilsa(i<)ii  is  visihlc  in  certain  inter- 
sj)a('es  at  a  tjiveii  distance  from  the  median  Hne.  It  is  fre(|nently 
impossible  to  determine  the  left  border  of  tiie  heart  by  ])ercns,sion, 
oil  account  of  changes  in  the  resonance  of  the  adjoining  area  due  to 
large  breasts  or  intrathoracic  conditions,  or  when  the  apex  is  carried 
so  far  toward  the  left  l»y  hypertrophy  or  by  displacement  of  the  heart, 
as  a  whole,  that  percnssion,  unless  extremely  light,  tends  to  bring  out 
dulness  of  the  lateral  surface  of  the  lieart.  Auscultation,  as  a  means 
of  locating  the  apex,  is  at  best  a  makeshift  in  the  event  of  the  failure 
of  other  nietliods. 

The  most  valual)le  clinical  method  of  locating  the  cardiac  apex  is 
the  palpation  of  its  impulse  when  this  can  be  detected  in  an  inter- 
space. The  apex  beat  should  be  considered  as  the  point  farthest 
downward  and  to  the  left  at  which  a  distinct  forward  thrust  of  the 
heart  can  be  felt.  The  clinical  apex  so  located,  being  close  to  the 
anatomical  apex,  is  of  real  value  in  estimating  the  size  or  relative 
position  of  the  heart.  Because  of  the  influence  of  posture  upon  the 
area  of  relative  cardiac  dulness,  and  the  situation  of  the  apex  beat, 
it  is  advisable,  for  comparison  with  subsequent  observations,  to 
record  whether  the  patient  was  examined  in  the  erect  or  in  the 
dorsal  recumbent  position. 


ORTHODIAGRAPHY    IN    THE   STUDY   OF    THE   HEART   AND 
GREAT   VESSELS. 

By  Thomas  A.  Claytor,  M.D., 

PHYSICIAN  TO  THE   GAHFIELD  MEMORIAL  HOSPITAL.  AND  THE  TUBERCULOSIS   HOSPITAL, 
WASHINGTON,   D.   C. , 

AND 

Walter  H.  Merrill,  B.L.,  M.D., 

RADIOGRAPHER  TO  THE   G.\JIFIELD  MEMORIAL  HOSPITAL,  WASHINGTON     D.   C. 

The  .T-rays,  as  ordinarily  used,  have  proved  of  distinct  value  in  the 
study  of  the  intrathoracic  vascular  system,  especially  in  the  detection 
of  aneurysms,  but  only  to  a  small  degree  have  they  aided  investiga- 
tions of  the  heart  itself.  The  difficulty  before  the  perfection  of  the 
orthodiagraph  has  been  the  fact  that,  because  of  the  divergence  of  the 
rays,  the  shadow  of  the  object  observed  was  enlarged.  This  exag- 
geration of  outline  is  increased  in  direct  proportion  to  the  nearness 
of  the  object  to  the  tube  and  its  distance  from  the  screen  upon  which 
the  shadow  is  thrown.  Thus,  in  order  to  estimate  the  size  of  the 
object  under  observation,  an  elaborate  system  of  measurements  is 
necessary,  and  even  then  accuracy  is  extremely  difficult. 
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While  it  is  true  that  the  (hstortion  of  tlie  image  may  be  greatly 
diminished  bv  taking  the  j)icture  at  long  range,  as  it  were,  yet  we 
lose  the  very  important  activity  of  life.  Thus,  with  the  fluoroscope 
the  pulsations  of  the  heart  and  aorta  and  the  movements  of  the  dia- 
phragm serve  as  points  of  identification.  Mediastinal  tumors,  cal- 
careous glands,  and  tuberculous  deposits  in  the  lungs  are  not  infre- 
quently seen  in  close  proximity  to  the  heart  and  great  vessels,  and 
but  for  the  pulsating  movements  of  the  latter  could  not  be  distin- 
guished from  them.  It  is  the  difference  between  the  study  of  the 
living  and  the  dead. 

Description  of  the  Orthodiagraph.  The  Rontgen-ray  pic- 
tures are  shadows,  and,  as  the  source  of  the  rays  is  a  point  on  the 
anticathode  of  the  Crookes  tube,  these  shadows  would  be  the  bases 
of  cones  or  pyramids,  whose  apex  is  this  point  on  the  anticathode. 
The  object  casting  these  shadows  would  completely  fill  these  cones 
or  pyramids  at  some  point  between  the  apex  and  the  base.  Thus,  as 
ordinarily  used,  skiagrams  or  llontgen-ray  shadows  of  the  internal 
organs  are  always  enlarged  and  distorted  to  a  greater  or  less  extent. 
To  overcome  this  distortion  and  to  outline  the  internal  organs  in  their 
exact  size,  parallel  instead  of  divergent  rays  should  be  used,  and 
these  parallel  rays  should  be  perpendicular  to  the  reading  screen. 
It  is  impossible  to  obtain  parallel  Rontgen  rays  directly  from  our 
Crookes  tube,  so  that  in  the  effort  to  overcome  this  difficulty  the 
orthodiagraph  has  been  developed. 

The  orthodiagraph,  first  devised  by  Moritz,^  and  later  much 
improved  by  Levy-Dorn  and  Groedel,-  is  an  instrument  for  outlining, 
in  its  exact  size  without  distortion,  any  object  that  can  be  seen  by 
the  RSntgen  rays.  The  working  principle  may  be  outlined  as 
follows:  A  pneumatic  pen,  the  centre  of  the  anticathode  of  the 
Crookes  tube,  or  source  of  the  Rontgen  rays,  and  the  centre  of  a 
small  fluorescent  screen  are  so  mounted  on  arms  that  they  are  in  a 
straight  line.  These  arms  are  attached  to  a  carriage,  which,  while 
allowing  all  motions  in  one  fixed  plane,  will  keep  this  straight  line 
perpendicular  to  the  plane.  Thus,  the  pencil  of  rays  coming  from  the 
tube,  through  a  small  circular  aperture  in  a  lead  diaphragm,  to  the 
centre  of  the  screen,  while  it  may  be  moved  over  a  considerable  sur- 
face, will  always  occupy  parallel  positions. 

In  using  the  machine  it  is  only  necessary  to  move  the  carriage  so 
that  the  lead  spot  in  the  centre  of  the  screen  touches  the  edge  of  the 
shadow  to  be  outlined ;  a  inarlv  is  made  with  the  pneumatic  pen  on 
the  sheet  of  paper,  which  is  clamped  upon  a  drawing-board  fixed 
behind  the  tube.  The  lead  spot  is  then  moved  to  a  new  position 
along  this  edge  and  a  second  mark  made.  In  this  way  the  process 
is  continued  until  the  entire  shadows  are  outlined.  Then,  upon 
removing  the  sheet  from  the  machine,  these  marks,  when  connected 

1  .Mdncti,  med.  Wocli,,  1900,  No,  29,  8  OrthorontgenograpWe,  Munghen,  1908 
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will  <,Mvo  the  exact  shv  ot"  tlu'  object  casting  tlie  shadow.  Tiie  fluo- 
rescent .screen  may  he  removed  from  the  arm  to  whiih  it  is  attached 
and  a  pointer  .substituted.  The  |K)inter  is  so  adjusted  that  it  takes 
the  place  of  the  lead  centre  of  the  screen,  and  is,  therefore,  in  the 
straight  line  with  the  centre  of  the  pencil  of  rays  and  the  j)neumatic 
marker.  It  i.s  used  to  outline  the  body  and  any  points  that  the  opera- 
tor may  wi.sh  to  record  upon  the  dia<;ram  sheet  before  the  current  i.s 
turned  on. 

Dan(;ku  of  A'-uay  Bruxs.  The  danger  of  burninu-  the  subject  i.s 
practically  nil.  The  tube  is  covered  by  a  ray-proof  shield  and  only 
the  small  j)encil  of  rays  in  use  is  allowed  to  pass  through  a  circular 
opening  about  2  cm.  in  diameter  in  a  lead  diaphragm.  As  the  appa- 
ratus is  kej)t  in  almost  constant  motion,  no  area  is  exposed  more  than 
a  few  seconds  at  a  time.  The  j)encil  of  rays  is  thrown  uj)on  a  fluo- 
rescent screen  which  is  covered  with  a  plate  of  lead  glass,  which  it  is 
claimed  protects  the  operator's  face  and  eyes  while  observing  the 
shadow. 

Advantages  of  the  Orthograpji.  The  satisfactory  use  of  this 
instrument,  as  is  the  case  with  many  others,  such  as  the  microscope  or 
stethoscope,  necessitates  practice  and  a  thorough  familiarity  with  the 
normal.  The  orthodiagram,  when  completed,  however,  is  intelli- 
gible to  any  one  who  takes  the  trouble  to  inform  himself  upon  the 
topographical  anatomy  of  the  interior  of  the  thorax.  The  lines  are 
clearly  marked  and  the  object  is  outlined  in  its  exact  position  with 
regard  to  its  surrounding  landmarks — the  ribs,  the  sternum,  the 
liver,  the  diaphragm — and  its  size  may  be  determined  and  compared 
with  the  normal. 

On  the  other  hand,  the  skiagram  usually  requires  long  experi- 
ence to  interpret  correctly.  A  shadowy  distorted  outline  is  often  all 
that  can  be  made  out.  This  may  mean  much  to  the  expert,  but 
practically  nothing  to  the  ordinary  })hysician,  who  must  accept  the 
statement  of  another  and  is  often  but  half  convinced.  The  fluoro- 
scope,  as  ordinarily  used,  allows  of  no  photographic  or  diagrammatic 
record. 

Another  great  advantage  possessed  is  the  rapidity  with  which  the 
diagram  can  be  made  when  the  operator  has  accjuired  some  ex})eri- 
ence.  Within  a  few  minutes  the  complete  examination  is  made, 
and  the  diagram  is  ready  for  inspection.  The  time  and  expense 
required  for  the  development  of  a  plate  are  avoided.  The  only  delay 
is  that  necessary  to  allow  the  eyes  of  the  operator  to  become  accus- 
tomed to  the  darkness.  This  time  varies  from  a  few  minutes  to 
fifteen  or  twenty,  depending  somewhat  upon  the  brightness  of  the 
day.  We  urge  most  strongly  the  absolute  necessity  of  this  delay,  as 
without  it  the  examination  will  be  unsatisfactory. 

Method  of  Making  a  Tracing.  The  patient  may  be  placed  in 
either  a  standing,  sitting,  or  reclining  position.  The  importance  of 
keeping  absolutely  still  must  be  impressed  upon  him,  as  any  move- 
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ment  of  the  body  during  the  procedure  will  necessarily  vitiate  the 
results.  The  landmarks  are  then  taken  by  means  of  the  pointer 
before  the  current  is  turned  on.  They  can  be  taken  with  the  fluoro- 
scopic screen,  but  the  tube  may  as  well  be  spared  this  unnecessary 
work.  The  midsternal  line  is  fixed  by  marking  the  episternal  notch 
and  the  tip  of  the  xyphoid;  the  neck,  shoulders,  axillfe,  and  sides  of 
the  chest  are  outlined  and  the  nip])les  (in  males)  marked.  As  many 
of  the  ribs  as  are  desired  may  also  be  indicated.  The  dorsoventral 
illumination  is  the  most  satisfactory,  and  the  sitting  or  standing  pos- 
ture is  preferable  when  the  subject  is  able  to  assume  either  of  these 
positions.  The  heart's  silhouette  when  thus  observed  consists  of  a 
series  of  curves,  two  upon  the  right  and  four  upon  the  left  side  (Fig.  1). 
Upon  the  right,  rising  from  the  dark  shadow  of  the  liver,  may  be  seen 
the  "right  auricular  curve,"  (1)  wdiich  is  formed  entirely  by  the  right 
auricle.     Above  this  is  the  "curve  of  the  great  vessels,"  (2)  formed 


Fig.  1. — Orthodiagram  of  the  normal  heart. 

by  the  descending  cava  or  the  aorta  (in  our  experience  this  shadow  is 
more  often  seen  as  a  straight  line).  On  the  left,  from  above  down- 
ward, is  the  "aortic  curve,"  (3)  formed  by  the  arch  of  the  aorta  and  its 
descending  limb;  below  this  is  the  "pulmonary  curve,"  (4)  formed  by 
the  pulmonary  artery  as  it  passes  beneath  the  aortic  arch.  The 
next  curve,  the  "left  auricular,"  (5)  is  in  our  experience  only  excep- 
tionally observed.  It  is  produced  in  normal  cases  by  the  left  auricular 
appendix,  as  only  in  abnormal  conditions  of  the  heart  does  the  left 
auricle  itself  appear.  The  lowermost  curve  is  the  "left  ventricular," 
(6)  and  is  formed  by  the  left  ventricle. 

It  is  convenient  to  trace  the  borders  of  the  thoracic  cavity  (lung 
outlines),  while  the  eyes  of  the  operator  are  becoming  accustomed 
to  the  darkness.  Then  the  diaphragm  is  marked  in  its  lowermost 
position  during  quiet  respiration.  The  curves  of  the  heart's  silhou- 
ette are  then  outlined  in  the  order  indicated  in  Fig.  1.    The  right 
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border  of  the  heart  j)reseiit.s  a  well-marked  dark  sliadow;  the 
deseeiuUng  cava  is  hghter;  the  areh  of  the  aorta,  unless  atheromatous, 
is  often  very  faint,  and  could  not  be  distinguished  hut  for  its  pulsa- 
tions; the  pulmonarv  artery  is  faint,  and  the  aurieular  aj)j)en(li.\  is 
not  often  (listiiii;uishal)le;  the  left  border  of  the  heart  is  clear  and 
dark  and  in  very  active  motion;  the  extreme  apex  is  more  difficult  to 
see,  because  it  is  thin  and  also  because  it^  excursion  of  movement  is 
large  and  rapid.  By  asking  the  subject  to  take  a  deep  breath  and 
hold  it,  the  lower  Jjorder  of  the  apex  can  generally  be  outlined  above 
the  depressed  position  of  the  diaphragm.  It  nuist  be  borne  in  mind, 
however,  that  a  deep  inspiration  alters  the  cardiac  outline,  that  is, 
lowers  the  apex.  The  lower  bortler  of  the  heart  is  lost  in  the  shadow 
of  the  liver,  but  its  position  can  be  easily  estimated  from  the  apical 
curve  and  that  of  the  right  auricle. 

Observations.  In  order  that  we  might  properly  appreciate 
diseased  conditions,  we  undertook  the  study  of  a  series  of  normal 
chests  with  the  orthodiagraph.  More  than  one  hundred  cases  were 
studied,  but  from  lack  of  sufficient  data  some  of  them  have  been 
omitted  from  our  records.  Our  series  of  adults  consists  of  37  men, 
ranging  in  age  from  eighteen  to  fifty-five  years,  and  54  women 
ranging  from  nineteen  to  thirty-six  years.  Our  measurements  were 
made  according  to  the  accepted  rules  in  this  work.  The  method  can 
best  be  understood  from  the  diagram  (Fig.  1).  The  total  trans- 
verse diameter  (T.D.,  the  sum  of  MR.  and  M.L.)  may  be  con- 
sidered as  quite  accurate,  because  the  points  from  which  these 
measurements  are  made  are  always  clear  and  definite,  but  the 
longitudinal  diameter  (L.D.)  is  less  accurate  in  some  cases,  because 
it  is  not  always  easy  to  tell  where  the  right  auricle  ends  and  the 
descending  cava  begins.  The  extreme  apex  being  thinner  and 
in  active  motion  renders  the  shadow  at  this  point  ali^o  less  easy 
to  trace. 

Co.VDiTioxs  Affecting  the  Heart's  Size.  It  has  been  concluded 
from  an  examination  of  a  large  series  of  cases  that  the  size  of  the  nor- 
mal heart  depends  upon  a  variety  of  factors.  Thus,  it  depends  upon 
the  body  height,  the  body  weight,  the  age,  the  muscular  development, 
the  occupation,  etc.  Men,  who  have  not  attained  full  growth,  even 
though  of  the  same  height  and  weight  as  adults,  have  smaller  hearts. 
Further,  the  heart's  size  tends  to  increase  in  old  age.  Women  of  the 
same  height  and  weight  as  men  have  proportionately  smaller  hearts. 
Finally,  normal  individuals  presenting  exactly  like  conditions  may 
have  different-sized  hearts. 

From  our  observations  it  appears  that  the  size  of  the  heart  depends 
more  upon  the  body  w^eight  than  upon  the  body  height.     It  was , 
impossible  in  our  .series  to  work  out  a  scale  which  seems  to  show  any 
constant  ratio  between  the  heart's  size  and  the  body  height.    The 
body  weight,  on  the  other  hand,  compared  very  uniformly  with  the 
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heart's  area.  We  have  also  constructed  a  similar  chart  from  the 
measurements  of  Dietlen's^  cases,  which  seems  to  agree  with  our 
findings. 


Table 

I. — Vertical  Heart  Orthodiagrams.     Male  (37  Cases). 

Weight 
pounds 

Cases 

M.R. 

M.L. 

T.D. 

L.D. 
11.8 

r3.2 

7.0 

10.7 

Min. 

120-129 

3 

3.7 

7.2 

10.9 

12.6 

Av. 

(4.3 

7.5 

11.3 

13.5 

Max 

(3.5 

7.5 

11.0 

12.0 

Min. 

130-139 

5 

\  3.8 

8.0 

11.8 

13.2 

Av. 

(4.2 

8.5 

12.5 

14.0 

Max 

(3.4 

7.0 

11.0 

12.0 

Min. 

140-149 

9 

\  4.0 

7.7 

11.9 

13.4 

Av. 

(.4.6 

8.4 

13.1 

14.5 

Max. 

(3.2 

7.8 

11.5 

12.5 

Min. 

150-159 

8 

\  3.9 

8.4 

12.3 

13.5 

Av. 

(4.5 

9.0 

13.0 

15.0 

Max. 

(3.7 

8.0 

12.0 

14.0 

Min. 

lGO-179 

6 

4.0 

8.2 

12.4 

14.6 

Av. 

(4.8 

9.0 

13.8 

15.8 

Max. 

(3.8 

7.0 

11.0 

14.0 

Min. 

180-200 

6 

J4.2 

8.7 

12.9 

14.7 

Av. 

(.4.5 

9.7 

13.4 

15.3 

Max. 

Table  II. — Vertical  Heart  Orthodiagrams.     Female  (54  Cases). 


Weight 
pounds 

Cases 

100-109 

2 

110-119 

3 

120-129 

14 

130-139 

19 

140-149 

5 

150-159 

7 

160-175 

4 

M.R. 


3.2 
3.3 
3.5 


3. 

4.2 

3.0 

3.4 

4.0 

2.6 

3.5 


4.1 

3.1 

3.6 

4.8 

f3.5 

J  3.8 

I  3.8 

U.l 


M.L. 


6.7 
6.8 
7.0 
7.0 
7.6 
8.0 
6.4 
7.5 
8.6 
6.4 
7.8 
8.8 
7.0 
7.6 
8.3 
7.6 
8.0 
9.3 
6.5 
7.9 
8.5 
9.0 


T.D. 

L.D. 

9.9 

12.0 

Min. 

10.2 

12.1 

Av. 

10.5 

12.3 

Max, 

10.0 

11.5 

Min. 

10.7 

11.9 

Av. 

11.1 

12.4 

Max, 

10.2 

10.5 

Min, 

11.0 

12.2 

Av. 

12.2 

13.8 

Max. 

9.6 

11.2 

Min, 

11.2 

12.4 

Av. 

12.6 

13.3 

Max, 

10.0 

12.2 

Min. 

11.1 

12.7 

Av. 

11.8 

13.2 

Max. 

10.9 

12.3 

Min. 

11.6 

12.9 

Av. 

12.8 

14.2 

Max. 

10.6 

11.8 

Min. 

11.7 

12.6 

Av. 

12.3 

13.0 

Mean. 

12.8 

13.2 

Max. 

3  Deut.  Arch.  f.  klin.  Med.,  1906-1907. 
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Table  III. —  Vvrtical  Heart  Orlhmliagrams.     Normal  Cuses.     Males  (42  Cases). 


Age 

Height 
in. 

Weight 
Pounds 

M.R. 

M.L. 

7.0 

T.D, 

10.7 

L.D. 

18 

62 

i2r. 

3.0 

11.8 

Mill. 

32 

68 

150 

4.0 

8.1 

12.1 

13.7 

Av. 

55 

74 

200 

4.8 

11.0 

14.0 

15.8 

Max. 

T.KBLE  IV. — Vertical  Heart  Orthodiagrams.    Females  (54  Cases). 


Age 

Height 
in. 

Weiglit 
Pounds 

M.H. 

M.L. 

6.4 
7.8 
9.3 

T.D. 

9.6 
11.1 
12.8 

L.D. 

19 
25 
36 

65 
69 

100 
135 
175 

2.3 
3.4 

4.8 

10.5 
12.5 
14.2 

Min. 

Av. 

Max. 

Table  V. —  Dietlen's  Horizontal  Orthodiagrams. 

Normal  C 

ises. 

M.R. 

M.L. 

T.D. 

L.D. 

.Average  of  150  males        .... 
Average  of  58  females       .... 

4.3 
3.6 

8.9 
8.5 

13.2 
12.1 

14.2 
13.2 

Table  YL^Groedel's  V 

ertical  Orthodiagrams. 

Normal  Cases. 

M.R. 

M.L. 

T.D. 

L.D. 

Average  of  60  males 

Average  of  54  females       .... 

4.6 
3.9 

8.4 
8.0 

13.0 
11.9 

14.0 
12.9 

Table  VII. 


Dietlen's 
Groedel's 
Authors' 


M.R. 


M.       F. 

4.3(3.6) 
4.6(3.9) 
4.0(3.4) 


M.L. 


M.       F. 

8.9(8.5) 
8.4(8.0) 
8.1(7.8) 


T.D. 


M.       F. 

13.2(12.1) 
13.0(11.9) 
12.1  (11.1) 


L.D. 


M.       F. 

14.2(13.2) 
14.0(12.9) 
13.7  (12.. 5) 


I    Area  70% 
lof  T.D.xL.D. 


M.       F. 

131  (111) 
127 (107) 
116 (  97) 


Explanation  of  Tables  and  Charts.  Table  I  .shows  the 
heart  mea.surements  in  our  series  of  37  men,  whose  average  age  was 
thirty-two  years,  average  weight  150  poiiiuls,  and  average  heiglit 
GS  inches,  graded  by  weight.  Talkie  II  shows  the  same  arrange- 
ment of  our  series  of  54  women,  whose  average  age  was  twenty-five 
years,  average  weight  135  pounds,  and  average  height  65  inches. 
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Fig.  2  shows  graj)hically  the  increase  of  the  heart  measurements 
with  the  increase  of  the  body  wei(:;ht  in  our  series  of  37  men. 
The  upper  hne  indicates  the  lonf^ituchnal  (hameter,  the  lower  line 
the  transverse  diameter.  These  lines  ascend  by  the  scale  of  units 
given  on  the  left  of  the  chart,  which  expresses  centimeters.  The 
middle  line  indicates  the  product  of  L.D.  by  T.D.,  or  approximately 
the  square  area  of  the  heart's  silhouette.  (By  a  careful  computation 
of  the  square  area  of  the  heart's  silhouette  in  a  number  of  diagrams 
from  normal  hearts,  it  was  found  to  be  about  70  per  cent,  of  the 
product  of  L.D.  by  T.D.)  This  line  ascends  by  the  scale  of  units 
upon  the  right  of  the  chart,  which  represents  square  centimeters. 
The  reduction  of  the  unit  of  measurement  was  necessary  to  keep  this 
line  within  convenient  limits. 


u 
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It  has  been  calculated  from  this  chart  that  as  the  body  weight  of 
these  men  increased  60  per  cent.,  the  heart's  area,  as  represented  by 
the  product  of  T.D.  by  L.D.,  increased  39  per  cent.  It  is  of  interest 
to  note  that  the  size  of  the  heart  increased  very  rapidly  up  to  135 
pounds  of  body  weight,  and  that  from  that  point  it  was  more  gradual. 

Fig.  3  is  the  graphic  arrangement  of  our  54  women.  From  this 
it  would  appear  that  as  the  body  weight  of  these  women  increased 
60  per  cent.,  the  heart's  area,  as  represented  by  the  product  of  T.D. 
by  L.D.,  increased  only  25.8  per  cent.,  or  far  less  rapidly  than  was 
the  case  with  the  men. 

Fig.  4  is  a  graphic  reproduction  of  Dietlen's  table  of  horizontal 
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ortluuliaiiniiMs  nt"   adult   iiu-ii  ^roupt'd   atx-onliiit;-  to  \\ei|^lu.      'I'lio 
nuinher   of    cases    was    lo(),    their    average   liei^lit    was    169    cm. 


105    115    125    -[x 


H5    155    165  LBS. 


Fi<;.  3 


95     106    117    128    139    150    161     172    183  lbs. 
42.5    47.5    52.5    57.5    62.5    67.5    72.5    77.5    82.5  kilos. 
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(66.5  inches),  and  average  age  twenty-six  years.  This  chart  shows 
that  as  the  body  weight  increased  60  per  cent.,  the  heart's  area,  as 
represented  by  the  product  of  T.D.  by  L.D.,  increased  41  per  cent., 
or  practically  at  the  same  rate  as  was  the  case  in  our  series  of  men. 
It  is  of  interest  to  note  in  this  chart  tlie  rapid  rise  in  the  heart's  size 
from  95  pounds  to  128  pounds,  and  the  more  gradual  rise  thercTfter. 
Tlie  irregular  appearance  of  the  curve  at  the  higher  weights  wis 
probably  due  to  the  small  number  of  men  in  these  sections 

Table  III  shows  the  maximum,  minimum,  and  average  ages, 
heights,  and  weights  of  our  series  of  37  men,  given  in  Table  I, 
with  5  others  added  later,  bringing  the  number  up  to  42.  Table 
IV  gives  the  same  arrangement  of  oui-  series  of  women.  Tables  V 
and  VI  explain  themselves.  Table  Yll  is  compiled  from  Tables 
IV,  V,  and  VI,  and  shows  in  compact  form  the  results  obtained  by 
Dietlen,  Groedel,  and  ourselves  in  measuring  the  hearts  of  normal 
adults. 

It  may  be  seen  that  Dietlen 's  and  Groedel's  measurements  are,  as 
a  rule,  greater  than  ours,  but  this  may  be  explained,  perhaps,  by  the 
class  of  cases  observed.  Our  series  of  men  was  made  up  almost 
entirely  of  brain  workers  in  good  health,  and,  as  it  is  generally 
acknowledged  that  the  amount  of  muscular  exercise  has  a  direct 
bearing  upon  the  size  of  the  heart,  these  men  are  likely  to  show  slightly 
smaller  measurements.  It  must  also  be  borne  in  mind  that  Dietlen 's 
measurements  were  taken  from  horizontal  diagrams,  Avhich  are 
somewhat  larger  than  the  vertical. 

Our  women  were,  for  the  most  part,  young  and  healthy,  leading 
active  lives  requiring  more  or  less  muscular  exertion.  Their  measure- 
ments come  nearer  to  those  of  Dietlen  and  Groedel,  but  are  also  some- 
what smaller.  It  may  be  seen,  however,  that  the  three  sets  of  figures 
vary  only  by  tenths  of  a  centimeter,  differences,  almost  too  small  to 
be  considered. 

Percussion.  One  of  the  chief  advantages  derived  from  the  use 
of  the  orthodiagraph  is  the  aid  which  it  gives  to  those  who  make  use 
of  percussion  in  heart  examinations.  Many  clinicians  depend  very 
greatly  upon  the  percussion  boundaries  of  the  heart  in  making  a 
diagnosis,  and  still  more  in  giving  a  prognosis  in  certain  heart  lesions. 
It  is  pretty  generally  conceded  by  those  who  have  compared  their 
percussion  findings  with  those  of  the  orthodiagraph  that  the  former 
are  in  many  instances  quite  accurate,  and  that,  as  a  rule,  percussion 
may  be  depended  upon  for  clinical  purposes.  At  the  same  time  it 
should  be  borne  in  mind  that  the  men  who  have  made  these  tests 
have  been  especially  interested  in  this  line  of  work,  and  have,  there- 
fore, become  especially  proficient  in  percussion. 

Various  methods  of  percussion  have  been  used  by  various  observers, 
with  about  the  same  results.  The  method  made  use  of  in  our  work 
has  been  "the  immediate  palpatory,"  as  it  may  be  called.  Without 
going  into  detail,  we  would  say  that  the  percussion  boundary  of  the 
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left  honlcr  of  the  heart  was  usually  found  to  be  correct,  but  the  ri^ht 
bonier  was  Far  more  dilHcult  to  locate  accurately.  This  has  not  been 
the  experience  of  some  other  observers,  as  they  have  found  the  ri^ht 
border  easier  to  determine.  In  almost  all  instances  in  which  we  felt 
satisfied  with  our  efforts  at  percussion,  the  boundaries  were  found  to 
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Fig.  6 


Fig.  7 

Fig.  5. — The  continuous  line  shows  the  position  of  the  heart  with  the  subject  in  the 
vertical  position;  the  broken  line  shows  it  in  the  dorsal  position. 

Fig.  6. — The  continuous  line  shows  the  position  of  the  heart  with  the  subject  in  the 
vertical  position;  the  broken  line  shows  it  in  the  right  lateral  position. 

Fig.  7. — The  continuous  line  shows  the  position  of  t  e  heart  with  the  subject  in  the 
vertical  position;  the  broken  line  shows  it  in  the  left  lateral  position. 

be  correct,  but  in  some  subjects  it  was  ab-solutely  impo.ssible  to  outline 
the  heart  by  percussion,  and  this  too  in  cases  in  which  there  was  no 
excess  of  adipose  tissue,  or  other  ilemonstrable  condition  to  interfere. 
Figs.  5,  6,  and  7  are  orthodiagrams  of  a  normal  heart  taken  with 
the  subject  in  the  vertical,  the  dorsal,  and  the  right  and  left  lateral 
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horizontal  postures.  In  each  instance  the  continuous  hues  mark 
the  position  of  the  heart  with  the  subject  in  the  vertical  position, 
while  the  broken  lines  show  the  effect  of  change  of  bodily  position 
upon  that  of  the  heart. 

The  P^orm  of  the  Heart's  Silhouette  in  Different  Heart 
Affections.  It  has  long  been  known  that  the  hypertrophy  or  dila- 
tation resulting  from  various  heart  lesions  produces  more  or  less 
characteristic  alterations  in  the  shape  of  the  organ.  This  has  been 
demonstrated  upon  the  living  subject  many  times  by  percussion,  but 
in  the  orthodiagraph  we  have  a  far  more  accurate  means  of  deter- 
mining the  change  in  outline.  Our  studies  along  pathological  lines 
have  not  been  extensive  enough  to  enable  us  to  speak  authori- 
tatively, but  we  hope  in  a  future  publication  to  go  into  this  feature 
more  fullv. 


Fig.  8. — -Orthodiagram  of  aortic 
insufficiency. 


Fig.  9. — Orthodiagram  of  mitral 
stenosis. 


For  example,  it  may  be  seen  from  Fig.  S  that  in  aortic  insufficiency 
the  position  of  the  heart  is  quite  oblique,  or  rather  foot-shaped;  both 
diameters  are  greatly  increased;  the  curve  of  the  great  vessels  is 
more  prominent,  probably  because  of  increased  blood  presure  in  the 
ascending  limb  of  the  arch  of  the  aorta,  or  because  of  a  dilatation  of 
this  section.  The  right  auricular  curve  is  prominent;  the  pulmonary 
curve  is  bulging;  the  left  auricular  curve  is  but  faintly  visible. 

Of  pure  aortic  stenosis  we  have  no  example,  but  the  changes  in 
contour  are  said  to  resemble  very  closely  those  of  aortic  insufficiency, 
only  they  are  of  less  degree.  The  apex  is  more  rounded,  due  to  its 
increased  breadth  from  the  primary  hypertrophy  of  the  left  ventricle. 

Fig.  9  is  from  a  case  of  pure  mitral  stenosis.  The  figure  of  the 
heart  is  more  upright  than  in  that  of  aortic  disease;  the  curve  of  the 
great  vessels  is  more  pronounced  than  in  the  normal,  and  this  we  have 
observed  in  every  case  of  mitral  stenosis  thus  far  examined  by  us. 
There  is  a  decided  bulging  of  the  left  auricular  curve,  due  to  the 
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(lilat;iti(»ii  and  In  j)iTtrnj)liy  of  this  cliaiiilx'i-  of  tlic  licai-t.     The  left 
vtMitriciihir  curve  is  relatively  sinall.  as  miiiht  he  exj)e(te(l. 

Fiij.  10  is  from  a  (■as<M)f  pure  mifral  iiisuHieieiicy.  It  is  more  iiprit^ht 
than  the  aortic  heart,  hut  does  not  |)reseiit  (piite  the  glohular  appear- 
ance which  is  said  to  he  characteristic  of  this  condition.     The  curve 


Fic.  10.  —  Orthodiagraiii  nf  mitral 
in.'iuffirieiK-y. 


Fu;.   11. — Orthodiagram  of  mitral  and 
aortic  insufficiency. 


of  the  (2;reat  vessels  is  prominent;  the  pulmonary  curve  is  huloin^, 
and  the  left  ventricular  curve  has  a  tendency  to  rise  higher  toward 
the  left  axilla  than  in  the  normal. 

Fig.  11  is  a  good  example  of  comhined  mitral  and  aortic  insuffici- 
ency.    There  is  an   enormous   hypertrophy.     The  right  auricular 


Fk;.  12. — Orthodiagram  of  mitral  in.'^uf- 
ficiency  and  stenosis. 


-Ortliodiagrani  of  thoracic 
aneurysm. 


curve  is  prominent,  the  curve  of  the  great  vessels  is  increased,  while 
upon  the  left  may  he  seen  the  ste})-like  succession  of  hiilging  curves 
made  hy  the  aorta,  the  pulmonary  artery,  the  left  auricle,  and,  left 
ventricle.  In  other  words,  we  have  a  combination  of  the  distortions 
of  outline  produced  in  the  conditions  individually. 
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Fig.  12  is  from  a  case  of  double  mitral  disease.  The  right  auricular 
curve  is  marked,  as  is  that  of  the  great  vessels;  the  pulmonary  curve 
is  bulging,  and  tliere  is  a  decided  prominence  over  the  region  of  the 
left  auricle,  although  it  cannot  be  distinguished  from  the  bulging 
curve  of  the  left  ventricle. 

Fig.  13  shows  a  large  aneurysm  of  the  aorta. 

Fig.  14  is  an  exaiupleof  what  lias  been  called  the  "dropped"  heart. 


Fig.  14. — Orthodiagram  of  "dropped"  heart. 

Conclusions.  While  orthodiagraphy  should  not  be  looked  upon 
in  any  way  as  a  sul>stitute  for  the  other  well-known  methods  of 
examination  of  the  heart  and  great  vessels,  it  is  at  the  same  time  a 
valuable  aid.  It  can  be  used  to  make  fairly  accurate  outlines  and 
measurements  of  the  heart  and  great  vessels,  thus  enabling  us  to 
make  comparisons  with  the  normal  or  with  subsequent  diagrams  of 
the  same  case.  The  use  of  the  orthodiagraph  may  also  serve  to  prove 
whether  or  not  the  size  of  the  heart  is  influenced  to  any  appreciable 
degree  by  a  single  effort  of  exertion  or  by  a  single  therapeutic  or 
gymnastic  treatment. 


OBSERVATIONS  ON  ACUTE  LEUKEMIA,    WITH  SPECIAL 
REFERENCE  TO  AUER'S  BODIES. 

By  Reuben  Ottenberg,  M.D., 

GEORGE    BLUMENTHAL,    JR.,    FELLOW    IN    PATHOLOGY,    MOUNT    SINAI    HOSPIT,\L,    NEW    TORK. 

Of  the  many  supposed  parasites  that  have  been  described  in 
leukemia,  none  has  been  confirmed.^  The  bacterial  infections  which 
frequently  occur  in  leukemia,  and  which  are  regarded  by  some  as 

'  I  have  searched  unsucces.sfully  for  L6wit'.s  bodies  (Lowit,  Central,  f.  Bakt.,  Grig.,  1907, 
xlv.  600)  in  the  blood,  and  for  the  spirochetes  recently  described  by  White  and  Proescher 
(New  York  Medical  Journal,  1908,  Ixxxvii,  9)  in  the  organs  of  one  ca.se  of  ftcute  leukemia. 
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etiological,  arc  uii<l<)iil»lf<llv  iiilciciinciil  iiitVciioiis.  Aiici,'  in  l!)(Ki, 
ohsiTvcd  certain  pi-cnliar  sirnctnrc.s  in  (lie  lar<fe  1\  ni|)lio«-y(cs  in  a 
case  of  acute  lenkcniia.  Tlie  i,frannles,  crescents,  and  rods  which 
hedescrihed  were  seen  both  in  the  fresh  Mood  and  in  smears  stained 
with  various  azure  tlyes  or  with  Khrlieh's  triacid  mixture.  These 
ohservations  have  been  confirmed  once  by  Pappenheim.^ 

Auer  described  three  kinds  of  structures  in  the  cytoj)lasm  of  the 
lari^e  lymj)hocytes — (granules,  crescents,  and  rods.  ( )f  these,  the  first 
two  are  indistinguishable  from  the  azurophile  granulations,  now 
recot^nized  as  occurring  regularly  in  lymphocytes.^  The  rods,  on 
the  other  hand,  have  a  distinct  and  characteristic  appearance  (Figs, 
1,  2,  and  .3).  They  are  found  only  in  the  cell  body  of  the  large  lym- 
phocytes, (ienerally  they  nvr  single,  sometimes  two  are  seen  (Fig.  4), 
and  I  have  seen  as  many  as  four  in  one  lymphocyte.  In  preparations 
stained  by  the  Giemsa,  AVright,  or  Hastings  method  they  are  red 
and  remind  one  of  the  appearance  of  tubercle  bacilli,  (ienerally 
they  are  a  little  longer  and  more  slender  than  the  latter.  Sometiines 
they  seem  nodular,  generally  the  ends  are  tapering,  sometimes 
abrupt. 

Of  the  three  cases  reported  here,  I  have  seen  only  one  myself. 
The  other  two  were  studied  from  smears  in  the  blood  collection  of 
Dr.  Ivibman.  One  of  these  twx)  cases  proved  at  postmortem  to  be 
a  case  of  chloroma.  The  one  case  which  I  had  an  opportunity  to 
f(^llow  was  a  typical  case  of  acute  lymphatic  leukemia  of  the  rapidly 
fatal  type,  with  su})puration  of  the  jaw,  general  glandular  enlarge- 
ment, large  spleen,  high  continu(>d  fever,  and  multiple  hemorrhages 
from  the  gums,  intestines,  and  in  the  skin.  The  leukocytes  varied 
between  170,000  and  225,000  in  number,  and  the  percentage  of 
large  lymphocytes  was  between  75  and  85.'^  Two  blood  cultures 
were  negative.  Cultures  from  the  jaw  during  life  and  from  the 
spleen  postmortem  showed  Staphylococcus  aureus.  At  autopsy 
the  .spleen  was  much  enlarged  (weight,  2  pounds,  7  ounces)  and  had 
rmmerous  infarcts.  There  were  many  lymphoid  infiltrations  in 
the  lungs.  All  the  lym})h  nodes  were  enlarged  and  w-ere  greem'sh- 
gray  in  color.  The  bone  marrow  (femur)  was  light  grayish  brown 
in  color  and  mushy  in  consistency. 

The  blood  was  examined  for  the  rods  from  day  to  day.  They 
were  never  present  in  anything  like  the  large  numbers  in  which  they 
occurred  in  Auer's  case  (often  four  or  five  in  a  single  microscopic 
field).  It  was  generally  necessary  to  examine  one  hundred  to  six 
hundred  cells  in  order  to  a  find  a  rod.  No  especial  connection  could 
be  made  out,  such  as  there  was  in  Auer's  case,  between  the  number 

2  Amer.  .Jouk.  Mkd.  Sci.,  1906,  oxxxi,  1002.  •''  Folia  Uiiiiiat.,   1908,  v,  347. 

*  Naegeli's  statement  that  azure  granules  which  are  present  in  about  one-tliird  of  normal 
lymphocytes  are  entirely  absent  in  acute  leukemia,  is  certainly  incorrect. 

'  One  interesting  feature  of  the  blood  picture  was  the  number  of  large  lymphocytes  whose 
nuclei  looked  as  if  dividing.     One  undoubted  mitosis  in  the  circulating  blood  was  seen  (Fig.  5). 
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Fig.  2 


Fig.  3 


Fig.  4 


Fig.  5 

1         1    „„to      fy   IWO)     The  granular  appearance  of  the 
f^,,.  i._Auer   body  in  a  large   '^-f  ?''^f;  ;^/^''^„'roln  in  the  reproduction, 
rod  is  well  marked  in  the  onginal  print    bm  not  we         «-"  ^^   1000) 

-■  1-=1  :SLr^t^H:g  irttll'^S;.  ^^^.^  nodmar  m  cha^ete.     CX   .00) 

Fig'.  4.-TW0  rods  in  the  same  lymphocyte^   |n^n 
Pjq.  5._Mitosis  in  a  large  lymphocyte.     (X  lOOU; 
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of  rods  and  the  lu'inorrhagcs.  ( )ii  tlirci'  days  no  rods  at  all  were 
fouiul  (as  also  liappriu'd  in  Aucr's  case). 

In  the  other  two  eases,  likewise,  the  rods  were  present  in  small 
numbers  only.  Of  these  two  cases,  one  was  remarkably  similar 
in  clinical  characteristics  to  the  case  described  above.  It  was  also 
an  acute  case  of  three  weeks'  duration,  commencin<^  with  stomatitis 
and  suppuration  of  the  lower  jaw,  continuin<;  witii  hii^h  fever  and 
ijeneral  glandular  enlargement.  The  number  of  leukocytes  varied 
between  116,000  and  130,000,  the  large  lymphocytes  between  7o 
and  78  per  cent. 

The  other  case  proved  postmortem  to  be  a  case  of  chloroleukemia. 
It  presented  so  many  interesting  features  as  to  be  worth  describing 
in  a  little  more  detail.  The  total  duration  of  the  illness  was  three 
months.  The  symptoms  were  those  of  tonsillitis,  with  bone  pains, 
progressive  anemia,  glandular  enlargements,  pleural  effusion,  and 
irregular  fever.  The  white  blood  cells  ranged  between  25,000  and 
30,000,  the  lymphocytes  composing  90  to  97  per  cent,  of  them. 
The  large  I^Tiiphocytes  were  80  to  83  per  cent.  At  autopsy  the 
spleen  was  enlarged,  there  were  enlarged  mesenteric  lymph  Jiodes 
(one  the  size  of  an  apple),  of  a  grass-green  color;  the  kidneys  were 
enlarged  and  showed  very  numerous  grass-green  projecting  tumors, 
varying  in  size  and  shape  from  a  pin-point  to  1  cm.  in  diameter. 
The  marrow  of  the  tibia,  the  only  bone  examined,  was  pale  pink. 
On  section  of  the  green  tumors  in  the  kidneys  and  in  the  lymph  nodes, 
thev  were  seen  to  contain  not  onlv  the  usual  large  ungranulated 
mononuclear  cells,  but  also  large  numbers  of  mononuclear  cells 
with  eosinophile  granulations.®  The  contrast  between  the  blood, 
which  contained  very  few  eosinophilic  cells,  and  the  tumors,  which 
were  full  of  them,  was  very  striking.  It  seems  probable  that  the 
green  color  of  these  tumors  (which  has  never  been  adequately 
explained)  may  be  due  to  the  eosinophile  granules,  which  in  fresh 
preparations  have  a  pale  greenish  tinge. 

In  studies  of  this  kind  the  control  observations  are  of  great  impor- 
tance. Do  these  rods  occur  in  the  l^Tuphocytes  in  any  other  disease, 
or  in  health?  I  have  examined  the  blood  of  many  normal  subjects, 
both  infants  and  adults,  as  well  as  of  many  other  t^-pes  of  disease, 
including  myelogenous  and  chronic  lymphatic  leukemia.  No  rods 
were  found.  It  should  be  remembered,  however,  that  in  the  three 
cases  of  leukemia  in  which  the  rods  were  found  it  was  necessary 
generally  to  search  through  several  hundred  large  lymphocytes  in 
order  to  find  a  rod.  In  acute  lymphatic  leukemia  this  is  easy.  But 
in  normal  blood  or  the  blood  of  other  diseases  the  large  lymphocytes 
form  so  small  a  f)roj)ortion  of  all  the  cells  that  it  takes  hours  to  see 
as  many  cells  of  this  variety  as  can  be  seen  in  a  few  minutes  in  a  case 

"  The  occurrence  of  eosinophile  cells  in  chloroma  has  been  described  by  Dock  and  Warthin , 
Medical  News,  November,  1904,  and  by  F.  F.  Leighton,  Jour.  Path,  and  Bact.,  October,  1907. 
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of  acute  leukemia.  I  liave,  however,  examined  many  hundreds  of 
large  lymphocytes  fiom  a  rather  remarkable  case  of  chronic  lym- 
phatic leukemia  which  is  at  present  under  observation.  In  this 
case  the  mnnber  of  large  lymphocytes  is  high,  at  times  as  high  as 
86  per  cent.,  and  an  examination  of  these  cells  made  by  Dr.  Weil 
according  to  the  new  oxidase  method^  indicates  that  they  are  of 
myelogenous  origin.     In  this  case  the  rods  have  not  been  found. 

I  have  also  recently  examined  the  blood  of  a  case  of  acute  leuke- 
mia of  the  aplastic  t}'pe  in  a  child.  Tliough  the  clinical  symptoms 
in  this  case  were  those  of  a  t}'pical  and  very  acute  lymphatic  leuke- 
mia, during  the  days  which  the  child  spent  in  the  hospital  before 
its  death  the  white  blood  cells  were  never  above  12,000,  and  the 
large  lymphocytes  16  per  cent,  (though  the  small  lymphocytes  were 
as  high  as  86  per  cent.)  Streptococci  were  isolated  from  the  blood. 
No  rods  were  found.** 

The  interpretation  of  these  rods  is  difficult.  They  might  he 
regarded  as:  (a)  Artefacts;  (b)  cell  secretions;  (c)  parasites.  That 
they  are  artefacts  can  be  excluded.  They  have  been  seen  in  the 
fresh  blood  (Auer  and  Pappenheim).  They  occur  only  in  one  type 
of  cell  and  only  in  one  place  in  that  cell;  and  they  can  be  stained  by 
a  nimiber  of  different  methods.  They  have  a  definite  and  regular 
size  and  shape.  Whatever  they  are,  they  are  real.  The  question 
of  these  rods  being  products  of  cell  activity  cannot  be  answered 
definitely  at  present.  They  may  possibly  belong  to  the  same  order 
of  things  as  the  azurophile  granules  seen  in  many  lymphocytes. 
They  may  be  crystals.  (They,  of  course,  have  nothing  to  do  with 
Charcot  crystals,  which"  occasionally  occur  not  only  in  the  tissues, 
but  in  the  blood  of  leukemia.)  The  fact  of  their  occasionally  being 
found  in  vacuoles  of  the  cell  body  might  be  regarded  as  being  in 
favor  of  their  excretory  nature.  They  are  not  likely  to  be  products 
of  cell  disintegration,  as  they  are  usually  found  in  well-preserved 
cells.  There  is  no  proof  that  they  are  parasites.  x4ttempts 
made  to  cultivate  them,  from  the  blood  of  the  patient,  on  agar, 
bouillon,  ascitic  fluid,  and  sodium  citrate,  were  all  negative.  As 
the  leukocytes  in  these  nutritive  media  degenerated  and  lost  their 
staining  power  the  rods  also  disappeared. 

It  was  hoped  that  some  evidence  on  this  question  might  be  obtained 
from  the  organs  postmortem,  but  examination  of  smears  from  the 
spleen,  bone  marrow,  lymph  nodes,  and  other  organs  failed  to  show 

'  Schultz,  Zieglers  Beitnige,  1909. 

*  This  case  probably  belonged  to  the  very  interesting  group  of  '  'aplastic  leukeniias,"  of  wliich 
cases  are  described  by  Emerson.  (.Tohns  Hopkins  Hosp.  Bull.,  1907,  p.  82),  Hand  (Arch.  Fed., 
December,  1905),  Wolff  (Berl.  klin.  Woch.,  1905,  xlii,  35),  and  .Jeanselme  and  Weil  (Bull, 
et  m^m  de  la  see.  med.  des  hop.  de  Paris,  1904,  xxi,  185).  It  may  be,  however,  that  cases  of 
this  kind  are  really  acute  bacterial  infections,  and  that  the  blood  picture  is  secondary.  "It  is 
certain  that  true  septicemias  can  produce  a  blood  i>icture  quite  like  acute  leukemia"  (Emer- 
son, loc.  cit.,  p.  7.3). 

'  Wells,  Chemical  Pathology,  p.  2.59. 
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the  rods  or  iinytliiiiir  like  (licm.  Tliis  ii('i,Mtivc  lindiii^,  liowcvcr. 
should  not  count  for  too  luucli,  ;is  the  cells  iu  the  siueai's  ])ostiuortcui 
were  all  de<;euerate(l  and  stained  poorly,  whereas  in  the  Mood  rods 
were  seen  only  in  pei'fi'ctly  j)reserved  lymphocytes.  lAuer  did  not 
ohtain  an  autopsy.  i'aj)j)enheini  does  not  state  in  his  description 
whether  the  hodies  were  found  in  the  or<;ans  postmortem  or  not.) 

An  ertort  was  made  in  one  other  way  to  throw  some  li>;ht  on  the 
question  namely,  \>\  inoculation.  There  ha\c  Ix-en  many  un- 
successful attempts  at  inoculation  of  leukemia,  not  only  from  man 
into  the  lower  am'mals,'"  hut  from  man  to  man  (Schu{)fer)"  an<l  from 
do^  to  dot;  (\Veil  and  Clerk'-).  Recently  Klleruian  and  lianif'"' 
have  reported  the  succes.sful  inoculation  of  the  true  leukemia  of 
the  fowl  and  its  transmission  through  several  (icnerations  of  fowls. 

In  the  present  exp(>riments  macacus  monkeys  were  chosen.  One 
monkey  received  intravenously  15  c.c.  of  hlood  drawn  directly  from 
the  patient.  The  other  received  in  the  same  way  10  c  c.  of  spleen 
pulp  from  the  same  patient  postmortem.  Both  monkeys  have  been 
kept  under  observation  for  six  months  and  have  apparently  remained 
healthy.  The  blood  of  both  monkeys  has  been  examined  frequently 
and  has  at  times  shown  a  marked  relative  lymphocytosis,  small 
lymphocytes  predominatinir.  The  experiments  are  to  })e  rejjarded 
as  negative,  and  it  seems  probable  that  leukemia,  like  malignant 
tumors,  cannot  be  inoculated  from  one  species  of  animal  into  another. 

CoxcLT'Sioxs.  1.  The  rods  descri})ed  by  Auer  can  be  found  in 
many  cases  of  acute  leukemia. 

2.  They  have  never  been  found  in  any  other  disease. 

3.  There  is  no  evidence  that  they  are  parasites. 

4.  The  attempted  inoculation  of  human  leukemia  into  monkeys 
was  unsuccessful. 

5.  Leukemia  (like  tumors)  can  probably  only  be  successfully 
inoculated,  if  at  all,  into  animals  of  the  same  species. 

I  wnsh  to  thank  Dr.  F.  S.  Mandlebaum  for  his  kindness  in  making 
the  accompanying  photographs. 

'»  Teidimiiller,  Deut.  Arch.  f.  klin.  Med.,  1907.  p.  62. 
"  Review  in  Jour.  Amer.  Med.  A.ssoc,  1905,  p.  882. 
'2  Arch,  de  mM.  exper.,  1904,  xvi,  462. 
»  Centralbl.  f.  Bakt..  1908,  xlvi,  .59.5. 
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VOLKMANN'S  CONTRACTURE. 
By  Nate  Ginsburg,  M.D., 

ASSISTANT     DKMONSTRATOR     OF     ANATOMY    IN    THE    UNIVEIISITV    OP    PENNSYLVANIA;     CLINICAL 

ASSISTANT   SURGEON  TO   THE    PHILADELPHIA     POLYCLINIC    AND 

COLLEOE  FOR  GRADUATES    IN   MEDICINE. 

Richard  Volkmann/  in  1869  and  later  in  1875,  first  described  a 
deformity  of  the  hand  and  wrist  resulting  from  some  interference 
with  the  blood  supply  of  the  flexor  group  of  muscles  of  the  fore- 
arm, usually  following  the  application  of  splints  for  fracture  occur- 
ring in  the  region  of  the  elbow-joint.  The  involvement  of  nerve 
trunks  was  mentioned,  but  to  these  structures  the  principal  changes 
were  not  attributed.  The  condition  is  usually  styled  Volkmann's 
ischemic  paralysis,  in  order  to  attribute  the  profound  anatomical 
changes  producing  this  deformity  to  the  existence  of  a  primary 
myositis  of  ischemic  origin,  due  to  various  factors  surrounding 
the  individual  case.  Writers  earlier  than  Volkmann  are  said  to 
have  called  attention  to  this  condition,  and  to  Leser  undoubtedly 
belongs  the  credit  of  having  emphasized  the  importance  of  this 
type  of  deformity  prior  to  Volkmann's  more  definite  description. 

From  a  review  of  the  literature  on  the  subject  which  has  appeared 
since  Volkmann's  first  publication,  one  is  led  to  believe  that  this 
deformity  is  of  rare  occurrence.  Dudgeon,^  in  1902,  searched  the 
literature  and  reported  only  fifteen  cases.  He  apparently  failed 
to  collect  cases  occurring  outside  of  England.  Powers^  in  1907, 
collected  52  cases,  and  Taylor^,  in  1908,  reported  59  cases,  but 
failed  to  include  two  cases  reported  by  Ward.  Following  the  com- 
pletion of  this  paper  comes  the  last  report  by  Thomas",  of  107  cases, 
to  wdiich  I  can  add  the  case  operated  upon  by  Taylor  and  the  one 
to  be  reported  in  this  paper.  This  brings  the  total  number  of  cases 
of  which  we  have  authentic  record  up  to  109.  While  it  appears 
that  this  condition  is  one  of  rare  occurrence,  we  are  led  to  believe, 
however,  that  many  more  cases  have  been  observed  than  have 
found  their  way  into  printed  reports.  Surgeons  to  many  hospitals 
with  large  surgical  clinics  have  had  the  misfortune  to  observe  this 
deformity,  resulting  from  either  the  injury  itself  or  the  treatment 
instituted  to  immobilize  the  parts.  The  printed  reports  of  cases 
come  principally  from  England,  Germany,  and  this  country;  so  that 
it  is  apparent  that  many  cases  may  have  occurred  in  other  countries 
which  have  never  been  reported.  Following  Volkmann's  original 
publication,  attention  was  directed  to  this  subject  by  the  English 

1  Billroth's  Path.  u.  Chirurgie,  1869,  ii,  846;   Centralbl.  f.  Chirurgie,  1881,  viii,  801. 
-  Volk.  Sammlung.  klin.  Voitrage,  1884,  No.  249.  ^  Lancet,  1902,  p.  78. 

*  Jour.  Amer.  Med.  Assoc,  1907,  xlviii,  759. 
5  Annals  of  Surgery,  September,  1908,  394.  «  Ibid.,  March,  1909,  330. 
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phvsicians.  iiotahly  LittlrwotKl,'  I'at^e/  lianianl,'  and  DikIi^'coii, 
tlu'  latter  haviiiii;  written  (|uit('  at  Icni^tli  on  the  drformity  from  a 
neurological  stan(l[)oint. 

There  is  hy  no  means  a  unanimity  of  oj)inion  as  to  the  causative 
factors  producini;  this  deformity,  which  is  not  always  a  true  paral- 
ysis. Some  observers  have  believed  various  accidents  attendant 
upon  the  injury  to  be  the  cause  of  the  resultin*^  contracture,  while 
others  believe  that  the  malformation  is  the  result  of  improper 
treatment,  that  is,  too  much  splint  pressure. 

If  we  term  this  deformity  and  physical  disuse  of  the  hand,  which, 
as  a  rule,  is  out  of  all  proportion  to  the  degree  of  injury  sustained, 
Volkmann's  contracture,  we  arenot  bound  toconfine  the  primary  ana- 
tomical chanijes  solely  to  the  muscle  tissue.  Whether  the  condition 
is  the  result  of  the  profound  ischemia  of  the  flexor  and  pronator  mus- 
cles of  the  forearm,  resulting  in  a  myositic  degeneration  with  sub- 
sequent scar  tissue  formation  due  to  a  mechanical  obstruction  of  the 
arterial  blood  supply  to  this  group  of  muscles,  or  whether  it  be  due 
to  a  disturbance  in  the  integrity  of  the  vascular  structures  owing 
to  injury  sustained  by  the  trauma  producing  the  fracture  (Blood- 
good),  the  type  of  deformity  is  usually  the  same.  That  this  condi- 
tion of  marked  contracture  and  loss  of  flexor  motion  of  the  fingers 
in  the  aflFected  limb  is  not  always  due  to  a  primary  myositis,  to  the 
exclusion  of  other  causes,  I  shall  show  from  the  case  here  reported, 
in  which  muscle  changes  were  of  secondary  importance  compared 
with  the  disturbance  in  the  continuity  of  the  nerve  structures. 

Defixitiox  and  C.\use.  Volkmann's  contracture  is  essentially 
a  deformity  of  the  fingers  of  the  hand,  in  which  the  wrist-joint  takes 
part,  aufl  comes  on  rapidly  with  loss  of  muscular  power  of  the 
forearm.  Two  cases  out  of  109  have  been  observed  in  which  the 
contracture  aflFected  the  foot,  due  to  injury  and  involvement  of 
the  flexor  muscles  of  the  leg.  The  condition  is  ahnost  invariably 
associated  with  a  fracture  of  the  forearm  or  humerus  in  the  region 
of  the  elbow-joint.  It  is  usually  observed  in  young  children  under 
the  age  of  fifteen  years,  although  Dudgeon  treated  a  case  occur- 
ring in  a  man  of  twenty;  and  Wallis^"  and  AVard"  each  observed 
a  similar  deformity  in  women  of  this  same  age.  Slofl'er^-  reported 
a  remarkable  case  in  a  boy,  aged  eighteen  years. 

The  fundamental  factors  producing  the  condition  are  interference 
with  the  circulation  of  the  muscles  of  the  part,  and  injury  to  the 
nerve  structures  in  close  relationship  to  the  involved  muscles.  That 
the  condition  of  contracture  as  seen  in  the  well-developed  type 
is  not  always  primarily  of  myositic  origin  is  shown  by  cases  follow- 
ing the  prolonged  application  of  an  P^smarch  bandage  above  the 
elbow-joint,  and  by  Sloffer's  case,  in  which  throml)osis  of  the  axil- 

^  Lancet,  1900,  290.  «  Ibid.,  1900,  83.  a  Ibid.,  1901,  11.38. 

'"  Practitioner,  1901,  Ixvii,  429.  »'  Lancet,  1902,  372. 

"  Wien.  klin.  Woch.,  January  3,  1901,  24. 
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larv  artery  followed  a  iriinshot  wound  of  the  thorax.  The  ball 
Iodised  in  the  axilla,  and  injured  the  arterv. 

Dudireon  reported  pressure  sores  in  seven  out  of  fifteen  cases, 
due  to  splints  too  tightly  applied.  Tayhjr  states  that  at  least  80 
per  cent,  of  reported  ca,ses  have  resulted  from  splint  pressure  for 
fractures  of  the  forearm  or  humerus.  J  )avies-Colley'^  observed 
j)ressure  sores  occin'rin<;-  in  his  cases,  and  ascribed  this  as  the  specific 
cause  of  the  contracture.  Page  believed  the  deformity  to  be  the 
result  of  a  combination  of  pressure,  fixation,  and  ischemia.  Although 
^'olkman  stated  that  he  had  never  seen  a  case  result  from  the  use 
of  an  Esmarch  bandage,  but  knew  it  to  be  a  cause,  the  case  reported 
bv  Wallis,  in  which  an  Esmarch  bandage  was  applied  for  over  an 
hour,  is  proof  of  the  influence  of  this  factor  in  the  production  of 
this  condition.  Anderson  believed  the  prolonged  fixation  of  frac- 
tures of  the  forearm  by  any  form  of  apparatus  that  interrupted  the 
free  circulation  of  blood  through  the  nuiscles  and  nerves  of  the 
part  acted  as  the  causative  influence  producing  this  type  of  con- 
tracture. Bloodgood^*  doubts  the  myositis  theory  resulting  from 
anemia  of  the  muscles,  believing  that,  although  such  cases  un- 
doul)tedly  do  occur,  the  probabilities  are  that  more  cases  are  due 
to  injury  of  the  bloodvessels  at  the  time  of  the  accident. 

It  is  curious  that  with  the  tight  application  of  splints,  usually 
an  anterior  and  a  posterior,  to  the  extent  of  producing  a  pressure 
sore,  the  muscles  involved  should  always  be  the  flexor  group,  to 
the  total  exclusion  of  the  extensors.  It  is  due  to  this  fact  that 
the  typical  contracture  is  produced.  That  the  extensors  are  not, 
as  a  rule,  involved  may  be  explained  on  tlie  following  anatomical 
grounds.  On  the  anterior  surface  of  the  forearm  the  soft  structures 
overlie  the  radius  and  ulna,  forming  at  the  internal  aspect  of  the 
upper  forearm  (juite  a  pad  of  soft  tissue.  In  addition  to  this  arrange- 
ment, the  body  of  the  flexor  group  of  muscles  is  chiefly  anterior, 
coming  in  direct  contact  with  the  splint  Avhen  applied.  The  rela- 
tion of  a  splint  on  the  dorsal  surface  of  the  forearm  is  such  that 
the  ulna  is  interposed  between  it  and  the  soft  tissues,  chiefly  the 
extensor  group  of  muscles.  It  is  to  the  interposition  of  this  bony 
structure,  which  undoubtedly  receives  the  splint  pressure,  that  the 
extensor  muscles  owe  their  escape  when  splints  are  so  tightly  applied 
as  to  cause  a  tissue  necrosis  with  the  production  of  a  sore.  AVhile 
this  reasoning  seems  adequate  to  explain  the  deformity  as  a  direct 
result  of  faulty  splint  adjustment,  it  does  not  definitely  solve  the 
factors  producing  a  contracture  after  long  application  of  an  Esmarch 
bandage,  or  a  direct  injury  to  the  vessels  some  distance  from  the 
site  of  the  nuiscle  changes.  It  is  reasonable  to  expect  as  much 
damage  to  the  extensors  from  these  causes  as  the  flexor  group  suf- 

"  Guy's  Hospital  Gazette,  1898,  n.  s.,  xii,  460. 
'^  Progressive  Medicine,  December,  1908. 


(;i.\sHii<(i:  NKi.KMAw'y  roXTUAi  ti  kk  o71 

tVrs,  and  vet  sucli  docs  not  aj)jK'ar  to  l)t'  the  case.  Jt  is  thcrctorc 
apparent  that  sonic  otlicr  factor  nuist  ohvioiisly  <Mitcr  into  the  causa- 
tive inHiieiK'cs  prodiicin<:;  this  dct'orinity.  Since  no  other  structures 
are  more  exposed  to  injurv  than  the  nerve  trunks  with  their  close 
j)r().\iniitv  to  the  arteries,  a  constriction  sufficient  to  close  the  large 
vessels  of  the  brachial  reifion  lastini;-  over  a  lon<^  time  must  neces- 
■^arily  exert  marked  pressing  on  the  median  and  ulnar  nerves, 
and  imluce  a  neuritis  with  subsecjuent  nerve  degeneration.  'J'hat  the 
extensor  niu.scles  do  not  suffer  is  due  to  the  fact  that  the  inusculo- 
spiral  nerve,  which  ultimately  distributes  branches  to  this  group  of 
muscles,  is  deeply  j)laced  in  the  upper  arm  between  the  triceps 
muscle  and  the  humerus.  In  the  region  of  the  elbow-joint  the 
nerve  is  protected  by  its  position  between  the  long  extensors  of  the 
forearm.  It  is,  therefore,  not  subjected  to  as  much  trauma  as  the 
other  cords  because  of  their  superficial  jjosition  in  the  upper  arm. 

Emi)raced  as  it  is  by  the  pronator  radii  teres  muscle,  the  median 
nerve  is  practically  subjected  to  the  same  forces  inducing  injury 
as  is  this  structure.  It  woidd  seem,  therefore,  that  if  pressure  over 
this  luusde  and  its  associated  group  is  sufficiently  great  to  cause  a 
j)rofound  ischemia,  the  nerve  must  primarily  share  the  fate  of  the 
nuiscle  which  encloses  it,  and  suffer  degenerative  changes  to  some 
extent.  Sensation  of  the  fingers  does  prove  that  the  nerve  is  in- 
volved in  very  many  instances,  and  the  occurrence  of  flexor  muscle 
jKiralysis  with  no  marked  myositic  changes  strengthens  this  view. 
If  we  accept  a  primary  myositic  and  neurogenic  origin  for  this  type 
of  contracture,  we  are  able  to  bridge  over  deficiencies  in  the  causa- 
tive factors  occurring  in  cases  in  which  the  integrity  of  the  muscle 
structures  is  less  disturbed  than  that  of  the  nerves.  In  this  way 
can  be  explained  those  cases  of  \'olkmann's  contracture  in  which 
no  fracture  existed,  or  in  which  no  ])rofound  changes  took  place  in 
the  muscles. 

Symptoms.  The  symptoms  are  usually  of  rapid  occurrence, 
"coming  on  in  half  a  day  or  less  in  very  severe  cases"  (Volkman); 
but  they  may  be  delayed  over  a  period  of  many  days.  The  prompt- 
ness with  which  the  hand  assumes  the  condition  of  contracture, 
with  the  characteristic  deformity  of  the  fingers,  is  surprising.  If 
splints  have  been  applied  there  is  usiudly  considerable  pain  in  the 
forearm  and  fingers,  due  to  the  great  pressure,  which  is  augmented 
by  the  traumatic  swelling  of  the  parts.  Some  difference  of  opinion 
seems  to  exist  in  regard  to  the  presence  of  pain  in  these  case;s  before 
the  immobilization  of  the  limb  is  relieved.  Dudgeon  believes 
pain  is  conspicuously  absent  in  most  cases,  and  attributes  the  pro- 
gression of  the  deformity  to  the  lack  of  interference  due  to  no  com- 
plaint on  the  part  of  the  patient.  Tightly  applied  splints  for  any 
injury  usually  caiise  discomfort,  and  it  is  reasonable  to  suppose 
that  when  splints  are  so  firmly  adjusted  as  to  produce  a  pressure 
sore,  the  patient  will  feel  decided  discomfort  and  nuicli  pain  until 
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their  removal.     This  appears  to  be  the  experience  of  most  observers 
of  this  condition. 

It  is  important  to  remember  that  the  condition  varies  in  severity 
in  direct  proportion  to  the  length  of  time  the  splints  are  allowed  to 
remain  applied,  and  the  degree  of  pressure  and  injury  sustained. 
It  is  due  to  this  fact  that  much  difference  of  opinion  exists  regard- 
ing the  prognosis  and  treatment,  because  one  case  may  be  irrepar- 
ably damaged  before  splint  removal,  while  another  with  prompt 
treatment  may  be  of  a  mild  type  with  ap{)arent  functional  recovery. 

The  characteristic  deformity  is  usually  that  of  a  pronated  forearm 
slightly  flexed  at  the  elbow.  There  is  a  decided  flexion  of  the  hand 
on  the  wrist-joint,  and  an  extension  of  the  metacarpal-phalangeal 
joints.  The  interplialangcal  joints  of  the  fingers  and  the  terminal 
joint  of  the  thumb  are  flexed,  and  the  fingers  are  often  buried  in  the 
palm  of  the  hand.  Extension  of  the  fingers  is  impossible  with  the 
hand  extended  at  the  wrist  by  any  justifiable  force,  and  when  the 
wrist  is  sharply  flexed,  the  extension  of  the  fingers  can  usually  be 
procured,  although  in  very  severe  types  even  complete  extension 
cannot  be  made  in  this  position.  AVhen  pronounced  myositis  has 
occurred,  later  there  is  usually  loss  of  the  soft  resiliency  of  the  flexor 
group  of  muscles,  and  a  greater  degree  of  resistance  is  present  with 
a  board-like  sensation.  Add  to  this  condition  a  cicatrized  sore 
at  this  site,  and  the  thickening  of  the  tissues  may  be  very  marked. 

Pressure  sores  may  occur  on  the  flexor  surface  of  the  upper  fore- 
arm, and  on  either  aspect  of  the  wrist.  In  the  case  here  reported, 
the  photographs  show  the  large  shell-like  scars  on  both  surfaces 
of  the  wrist  region.  The  anterior  sore  involved  the  superficial  flexor 
tendons  and  the  median  nerve,  causing  a  dissolution  of  their  con- 
tinuity. Schram  reported  60  per  cent,  of  pressure  necrosis  of  the 
skin  in  his  series.  If  a  pressure  sore  is  present,  it  usually  occurs 
over  the  flexor  surface  of  the  forearm.  Splint  pressure  may  also 
rarely  produce  a  sore  on  the  posterior  surface  of  the  forearm  near 
the  elbow.  These  wounds  may  not  always  do  so,  but  depending 
upon  their  severity,  the  necrosis  may  involve  nerve  and  tendon 
structures  and  lead  to  a  pitiful  case.  From  his  observation  of  cases 
of  this  severe  type,  it  is  possible  that  Davies-CoUey  ascribed  the 
contracture  to  the  result  of  a  pressure  sore. 

Before  the  splints  are  removed,  marked  discoloration  and  swell- 
ing of  the  hand  may  be  observed  with  bleb  formation  on  the  fingers. 
In  old  cases  the  loss  of  the  use  of  the  hand  and  nerve  involvement 
will  produce  a  shining,  glossy  skin,  which  is  cold  to  the  touch; 
if  sensation  is  impaired,  accidental  burns  may  result,  as  occurred 
in  the  case  presently  to  be  reported.  Trophic  changes  are  absent 
in  this  condition,  and  ankylosis  of  the  joints,  although  sometimes 
apparent,  has  never  been  o})served  in  a  true  Volkmann's  contrac- 
ture. Shortening  of  the  limb,  which  is  not  of  infrequent  occurrence 
in  cases  of  long  standing,  is  suggested  by  Turney  as  being  due  to 
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tilt'  lack  of  i^rowtli  ot"  tlic  ^oiics  owiiiu-  (o  the  diiiiiiiislicd  stij)j)()rt 
tlu'V  art'  ri'(|uir('(l  to  ali'onl  tlif  all'cctcd  inusclcs. 

Xi:k\  K  K INACTION'S.  M'lit'  normal  flcclrical  reactions  of  hotli 
muscles  aii<l  ncrvt's  is  llioiiii;l)t  by  ( )|)j)ciiliciiii' '  and  'rm-ricy'"  to  he 
an  important  (lia*:;n()stic  factor.  Dnd^'con  antl  lledley"  believe 
with  'rurney  concerninfi;  this  feature  of  the  disease.  JJependin^ 
upon  the  time  of  ()i)servation  and  the  duration  of  the  condition  when 
examined,  the  results  of  electrical  examinations  of  the  muscles  antl 
nerves  will  greatly  vary  and  therefore  accoimt  for  the  tlifferent 
expressions  of  opinion.  Involvement  of  nerve  trunks  was  found  to 
exist  iu' sixty-two  of  the  one  hundred  and  seven  cases  ct>ntaine(l  in 
the  table  of  cases  collected  by  Thomas.  He  believes  this  lesion  was 
probably  present  in  some  of  the  otlu'r  cases,  as  in  many  papers 
the  details  of  the  examinations  were  not  given. 

Pathology.  The  histological  changes  causing  this  deformity 
are  still  a  matter  of  some  speculation.  \'olkmann  believed  that  the 
dej)rivation  of  oxygen  to  the  nuiscles  owing  to  obstruction  t)f  the 
blood  current  caused  a  condition  of  muscle  asphyxia  with  the  sub- 
sequent production  of  a  contlition  simulating  rigor  mortis.  The 
venous  stasis  which  occurs  simultaneously  with  the  occlusion  of 
the  arterial  current  hastens  the  onset  and  adds  to  the  severity 
of  the  deformity.  Raymond  Johnson'^  and  ]{iedinger"*  believetl 
the  splint-j)ressure  inducing  an  anemia  of  the  part  prtxlucetl  an 
inflammation  and  subsetjuent  fibrous  degeneration  of  the  muscles. 
Davies-Colley  thought  the  condition  could  be  largely  accounted 
for  by  attributing  the  pathological  changes  to  the  pressure  sore 
invading  the  soft  parts  of  the  flexor  region  of  the  upper  arm.  Wallis 
and  Ziegler-"  account  for  the  structurah changes  by  extravasations 
of  bloofl  serum  and  round  cells  into  the  tissues  aft'ectetl,  with  sub- 
setpient  fibrous  tissue  proliferation,  causing  contracture  of  the 
muscle  substance.  Kraske"'  thought  extreme  cold  could  produce 
this  fleformity;  and  HildebrantP^  antl  Bloodgootl  believe  that  some 
direct  injury  or  interference  with  the  blood  current  at  the  time 
of  the  accident,  rather  than  splint  pressure,  is  the  underlying  cause 
in  most  of  these  cases.  Little  mention  seems  to  be  made  of  nerve 
injury,  and  yet  an  analysis  of  the  cases  with  the  symptoms  resulting 
from  the  injni'y  shows  early  and  often  severe  nerve  involvement. 
Hildebrand  suggested  that  nerve  changes  might  be  ])rimary  in 
their  origin,  but  his  view  was  not  shared  by  Barderdieuer,"'^  who 
thought  that  nerve  degeneration  followed  secondarily.  No  tloubt 
many  cases  will  show  nerve  destruction  at  the  time  of  the  accitlent, 
in  addition  to  the  profoimd  histological  changes  in   the  muscles. 

1''  Diseases  of  tlie  Ner\f>iis  Sy.slcni,  1904.  "'  QiKifed  l)y  IJudKPfiii,  liuncet,  1902,  p.  78. 

"  Ibid.,  p.  82.  IS  Lancet,  1898,  i,  722. 

"  Sitzungs.  Bericlite,  der  pliys.-nied.  Gesell.-if:h.  zu  WiirzhurK,  1902,  No.  3,  33. 

M  Lehrbuch  der  .A.llg.  Path.,  etc.,  p,  306.  ^t  Centialb.  f.  Cliir.,  1879,  No.  12. 

■"-  Deut.  Zt.schr.  f.  Chir.,  1890,  xxx,  98.  «  Centralb.  f.  Chir.,  1906,  xxxiii,  505. 
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The  nerves  at  operation-  are  often  found  swollen  and  thickened 
or  so  degenerated  as  to  present  only  a  fibrous  strand  of  tissue.  Some 
cases  at  operation  have  shown  a  wasting  of  the  muscles  with  a 
j)ale  and  dry  a])pearance. 

In  tiie  case  reported  herewith  the  muscle  substance  which  was 
exposed  at  operation  showed  no  macroscopic  changes  which  would 
indicate  injury  or  degeneration.  In  this  case  the  deep  pressure 
sore  on  the  anterior  siu'face  of  the  wrist  had  invaded  all  the  super- 
ficial flexor  tendons  and  the  median  nerve.  The  nerve  had  been 
destroyed  at  the  middle  of  the  forearm,  and  the  distal  end  could 
not  be  found  at  the  wrist.  Most  of  the  superficial  tendons  had 
also  been  lost  through  infection. 

L)iA(iN()Sis.  A  fracture  of  one  or  both  bones  of  the  forearm 
or  of  the  lower  extremity  of  the  humerus  occurring  in  a  child  under 
fifteen  years  of  age  accompanied  by  much  swelling,  with  the  imme- 
diate application  of  splints,  usually  of  the  anterior  and  posterior 
variety,  resulting  in  discoloration  of  the  hand  with  the  presence 
of  much  pain,  and  a  tendency  for  the  fingers  to  contract,  should 
at  once  suggest  the  possibility  of  the  presence  of  a  Volkmann's  con- 
tracture. Removal  of  the  splints  will  at  once  present  the  char- 
acteristic features  of  this  deformity,  especially  if  added  thereto 
a  pressure  wound  is  seen,  ^'olkmann  stated  that  the  paralysis  and 
contracture  arise  simultaneously,  not  as  in  paralysis  of  nervous 
origin,  in  which  contraction  is  a  later  phenomenon  and  of  gradual 
onset.  While  the  contracture,  as  a  rule,  is  of  rapid  occurrence,  the 
hand  assuming  the  position  shown  in  the  photographs,  the  deformity 
may  be  somewhat  delayed  by  the  continued  use  of  an  anterior  splint 
after  the  fingers  have  begun  to  contract. 

At  times  some  difficulty  may  arise  in  differentiating  a  Volkmann's 
contracture  from  other  conditions  in  which  pure  nerve  lesions  are 
the  underlying  causes.  In  ulnar  and  median  nerve  paralysis  the 
prompt  loss  of  sensation  in  structures  to  which  these  nerves  are  dis- 
tributed will  result.  Muscle  paralysis  will  follow  at  once,  depending 
upon  the  group  of  muscles  to  which  the  nerve  distributes  branches. 
In  ulnar  nerve  paralysis  the  reactions  of  degeneration  in  the  wasted 
nmscles  are  present,  but  there  is  no  reaction  to  stimulation  with  the 
faradic  current.  The  resulting  atrophy  of  the  muscles  of  the  hand, 
and  the  development  of  the  so-called  "claw-hand"  in  paralysis  of 
this  nerve,  will  clearly  indicate  the  nature  of  the  lesion. 

Trophic  lesions  may  be  present,  and  there  is  usually  no  flexion 
of  the  wrist  in  nerve  palsies.  In  musculospiral  nerve  paralysis 
there  is  usually  a  bilateral  wrist-drop,  unless  the  nerve  on  one  side 
is  injured  from  the  surface.  The  muscles  involved  in  this  type  of 
deformity  are  the  extensors  of  the  forearm,  and  the  lesion  is  easy  of 
recognition. 

Prognosis.  "There  is  no  more  pitiful  condition  than  this 
after  an  injury,  usually   a   fracture,  in  healthy  strong  children" 
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(Bl()()(l<:;<)oil )."'  TIk'  projiiiosis  in  casrs  in  which  the  hand  and  fin<;crs 
are  atl't'ctcd  with  nuuh  (h'torniity  is  had,  and  it"  iutvc  involvcnirnt 
is  present,  as  appears  to  he  the  case  in  many  instancrs,  the  out- 
look for  a  trood  functional  result  is  practically  hopeless.  Anderson'"'"' 
oj)pose(l  \ Olkniann's  o;looniy  j)rofi;nosis  and  believed  that  function 
of  the  hand  and  finij;ers  could  in  a  lari^e  measure  i>e  restored,  hut 
he  did  not  cite  any  cases  to  substantiate  his  claim. 

The  extent  of  the  damage  done  to  the  muscles  and  nerves  will 
in  a  very  lart;e  measure  determine  the  outcome  of  the  case,  if  prompt 
treatment  is  instituted.  It  is  due  to  this  fact  that  early  cases  with 
little  time  for  extensive  chant>es  to  occur  have  yielded  to  measures 
teutliu^  to  restore  the  normal  tone  of  the  structures  ijivolved.  Some 
cases  are  undoubtedly  hopeless  from  the  bejy^inning,  and  no  form 
of  treatment  will  preserve  the  use  of  the  affected  hand. 

The.\tme\t.  There  is  apparently  wide  difference  of  opinion 
in  regard  to  the  course  of  treatment  to  be  pursued  for  the  purpose 
of  restoring  the  hand  to  its  normal  appearance.  So  great  has  been 
the  difference  of  opinion  as  to  the  specific  underlying  cause  of  this 
type  of  contracture,  and  the  proper  treatment  to  be  undertaken, 
that  we  are  given  \'olkmann's  almost  hopeless  prognosis  on  the  one 
hand,  and  later  the  hope  expressed  by  Anderson  that  it  was  the 
exceptional  case  which  did  not  recover.  This  difference  of  view 
is  obviously  due  to  the  varying  degrees  of  injury  which  may  be  sus- 
tained, resulting  either  in  a  deformity  of  almost  transient  type  or 
one  of  hopeless  contracture  and  physical  disability.  When  little 
splint  pressure  has  existed,  with  only  a  slight  or  no  break  in  the 
continuity  of  the  skin,  and  prompt  recognition  of  the  condition 
(with  measures  for  relief),  the  resulting  deformity  will  not  be  of  the 
type  generally  seen  after  the  long  aj)plication  of  splints  with  deep 
pressure  wounds  involving  the  muscles,  tendons,  and  nerves.  In 
the  latter  class  of  cases  any  form  of  treatment  will  often  be  of  little 
use,  and  hence  the  choice  of  the  many  methods  of  correcting  the 
deformity  will  vary  w^'th  the  individual  case  and  the  skill  of  the 
operator.  A  careful  review  of  the  cases  tabulated  by  Dudgeon, 
Ward  and  Powers,  and  later  by  Thomas,  will  show  some  of  the 
best  results  following  an  expectant  line  of  treatment  supplemented 
with  massage,  passive  motion,  and  electricity. 

It  matters  little  which  factor  is  foremost  in  producing  this  de- 
formity, or  whether  it  can  only  occur  from  splint-pressure,  and 
not  result  from  too  long  aj)pHcation  of  an  Esmarch  bandage — the 
fact  remains  that  the  disuse  and  aj)pearance  of  the  hand  resulting 
from  either  cause  conforms  with  the  contracture  first  noted  by 
\'olkmann,  and  the  correction  of  the  condition  confronts  the  sur- 
geon, who  is  left  to  select  the  operation  which  best  suits  the  indi- 
vidual case. 

•*  Progressive  Medicine,  December,  1908. 

"  The  Deformities  of  the  Fingers  and  Toes,  p.  66. 
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III  spite  of  tlu*  greatest  care,  .sj)liii<s  profM'Hy  a|)[)lit'(l  for  a  fracture 
of  the  forearm  or  humerus  near  the  elhow  will  ofteu,  in  a  few  hours, 
becouie  ti<>ht  and  uncomfortahle  from  the  sweUing  and  (edema 
of  the  part.  It  is,  therefore,  a  wise  precaution  to  see  all  fracture 
cases  within  a  few  hours  after  the  rechictiou  of  the  fracture  and 
the  immohilization  by  splint  aj)jjlicati()n.  If  there  is  discomfort, 
prompt  removal  of  the  dressino-  and  its  reapplication,  allowinjj^ 
for  the  swelling  of  the  part,  will  be  the  best  prophylactic  means 
of  obviating  the  development  of  this  deformity. 

The  evidence  adduced  by  the  experimental  work  of  I^apinsky^^ 
and  Ivcser-^  tends  to  j)rove  that  the  continued  immobilization,  fol- 
lowing tight  splint  pressure  with  resulting  ischemia  of  the  muscles 
of  the  part,  is  a  very  important  factor  in  the  production  of  this 
deformity.  Therefore,  with  the  symptoms  of  this  condition,  the 
prompt  removal  of  the  splints  or  ])laster  bandage  is  of  the  first 
importance.  Every  effort  should  be  made  toward  restoring  the 
hand  to  its  normal  anatomical  and  physical  appearance.  The 
spHnts  may  be  left  off  if  necessary,  allowing  the  fracture  to  care 
for  itself.  Passive  motion,  massage,  electricity,  and  even  active 
motion  must  be  resorted  to  at  intervals  of  a  few  hours  to  correct 
the  condition.  A  deformity  due  to  the  improper  reduction  of  the 
fracture  is  of  much  less  significance  compared  with  the  severe  result 
from  the  reapplication  of  splints  if  the  hand  and  wrist  are  already 
contracted. 

Once  present,  the  condition  nuist  he  carefully  studied  with  a 
view  to  determining  the  extent  of  muscle,  nerve,  and  tendon  in- 
volvement. If  large  and  deep  pressure  sores  are  present,  little  can 
be  done  until  they  are  healed.  When  tendon  and  nerve  structures 
are  much  involved,  and  subsequent  destruction  results,  due  to 
infection  of  the  wound,  the  outlook  is  almost  hopeless  from  any 
standpoint,  and  the  loss  of  time  awaiting  the  healing  of  the  wound 
is  not  a  great  factor  in  the  treatment. 

If  pressure  sores  are  slight  and  heal  quickly,  treatment  should 
be  resorted  to  promptly. 

Non-operative  Treatment.  There  are  some  cases  which  will 
probably  recover  without  operative  treatment.  This  class  includes 
cases  with  slight  injury  to  the  muscles  and  nerves  with  little  result- 
ing deformity,  and  in  which  there  has  been  prompt  recognition 
and  treatment  as  suggested.  The  treatment  is  often  tedious,  dis- 
couraging at  first,  and  must  be  carried  out  over  a  long  period  of 
time,  often  many  months,  and  sometimes  years.  In  this  class  of 
cases  the  principle  measures  to  be  employed  are  massage,  passive 
and  active  motion,  and  electricity,  with  permanent  removal  of  the 


26  Deut.  Ztsch.  f.  Nervenh.,  1900,  xvii,  322. 
^  Samml.  klin.  Vortriige,  Leipsic,  1884,  p.  249. 


ciNsiuHn:  volkmann's  contractu ke  577 

splints  it"  (Icciiu'd  lu-ct'ssarv.  Such  cases  Iia\c  liccii  reported  hy 
Loser,  Niesseii,-"*  Dudgeon,  and  others. 

The  extension  of  the  fingers  and  hand  under  an  anesthetic  as 
the  sole  measure  of  treatment,  employed  by  \'olkmanii,  has  proved 
valueless,  and  often  difficult  to  accomplish.  Mechanical  extension 
of  the  fingers  and  hand  over  a  long  period  of  time  (Sayre*"),  and  con- 
tinuous elastic  traction  (^lartin"^j,  have  been  employed  with  good 
results.  Robert  Jones,"^'  of  I.<iverpooI,  obtained  a  good  result  by 
separate  splinting  of  the  fingers,  with  flexion  at  the  wrist.  By  in- 
creasing tlic  length  of  the  splints  he  was  enabled  eventually  to 
secure  extension  of  the  fingers.  He  believes  this  gives  better  results 
than  operative  treatment  The  various  means  of  treatment  with 
the  success  attained  by  each  tends  to  prove  the  assertion  that  all 
grades  of  injury  and  deformity  may  occur,  to  which  special  types  of 
treatment  are  adapted. 

Operative  Treatment.  Garre,^^  in  1895,  and  later  Henle^^  and 
Raymond  Johnson,  first  advised  resection  of  portions  of  the  radius 
and  ulna  in  order  to  restore  the  hand  to  its  normal  position.  By 
shortening  the  forearm  the  flexion  of  the  fingers  and  hand  at 
the  wrist  are  overcome  and  motion  is  permitted,  provided  the 
muscles  have  not  undergone  complete  fibrous  transformation. 

In  shortening  the  bones  care  must  be  taken  to  perform  the  resec- 
tion at  different  levels  to  avoid  fixation  of  the  bones  from  the  union 
of  the  callous  in  the  interosseous  space.  This  operation  is  short, 
and  simple  in  its  performance,  and  has  given  very  good  operative 
relief  in  many  cases  in  which  it  has  been  tried.  The  danger  of 
non-union  (Raymond  Johnson)  is  slight,  but  shortening  of  the  arm 
is  produced,  and  if  there  is  much  growth  of  the  bones  later,  some 
contracture  may  recur  (Erdman^*). 

Tendoplasty.  This  operation  has  been  successfully  employed 
to  overcome  the  marked  flexion  present.  The  English  surgeons, 
particularly  Page,  I^ittlewood,  Barnard,  Wallis,  and  Ward,  have 
done  this  operation  with  marked  success,  in  some  cases  almost 
completely  restoring  the  use  of  the  hand.  This  operation  has  many 
warm  advocates,  and  is  preferable  to  resection  of  the  bones  in  some 
cases,  particularly  when  the  tendons  and  nerves  are  involved  in  the 
newly  formed  fibrous  tissue  affecting  the  muscles,  or  in  the  scar 
resulting  from  a  pressure  sore. 

Lengthening  of  the  tendons  is  a  tedious  and  often  diflScult  opera- 
tion to  perform,  l)ut  allows  of  an  exploration  of  the  injured  struc- 

^  Deut.  med.  Wocli.,  1890.  xvi,  796. 

^  Mentioned  by  \.  8.  Taylor  as  presented  before  the  Pediatric  Section  of  the  New  York 
.\cademy  of  Medicine,  March  12,  1901. 

"•  Congress  Francais  de  Chirurgie,  Paris,  1903,  xvi,  934. 

3'  Amer.  Jour.  Orthop.  Surg.,  1908,  v,  377. 

'2  Deut.  med.  Woch.,  1895,  xxxi,  484. 

'^  Henle.     Quoted  by  Dudgeon. 

*•  New  York  Surgical  Society,  April  8,  1908,  quoted  by  A.  S.  Taylor. 
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tures  and  a  transposition  of  the  ulnar  and  median  nerve  if  either 
is  found  too  tightly  in  the  grasp  of  the  scar  tissue. 

The  (hmger  of  mistaking  tendons  and  accidentally  injuring  the 
nerves  in  the  forearm  are  somewhat  exaggerated,  and  the  chief 
difficulty  in  the  performance  of  this  operation  is  the  length  of  time 
required.  If  the  scar  resulting  from  the  pressure  sore  is  large, 
it  should  be  excised  and  transplantation  of  a  skin  flap  done,  the 
upper  abdomen  being  a  convenient  region  from  which  to  utilize 
the  necessary  tissue.  The  latter  method  was  pursued  by  Dr.  Stewart 
in  the  case  here  reported. 

Teiiotomij.  Tenotomy  has  been  practised  in  a  few  instances  to 
overcome  the  deformity  present.  This  measure  eliminates  all 
future  possibility  of  obtaining  any  use  of  the  hand,  and  while  it 
improves  the  appearance  of  the  limb,  it  is  doubtful  w^hether  this 
procedure  should  be  followed  even  after  every  possible  means 
has  been  tried  to  restore  the  function  of  the  fingers. 

These  are  the  principle  operative  procedures  that  have  been 
tried  for  relieving  Volkmann's  contracture.  Prompt  relief  to  nerves 
which  appear  to  be  involved  in  the  scar  tissue  should  be  afforded 
and  superficial  transplantation  done,  as  recommended  by  Klein- 
schmidt^""  and  Freeman  .^"^  who  believe  in  very  early  nerve  involve- 
ment in  these  cases.  Bardenlieuer  believes  the  nerve  changes  in 
these  cases  are  secondary  to  muscle  involvement,  and  advocates 
an  operation  for  the  purpose  of  separating  the  muscles. 

Whatever  operation  may  be  done  to  cure  the  condition,  every 
assistance  should  be  given  the  patient,  following  recovery  from  opera- 
tion, to  restore  the  use  of  the  hand.  For  this  purpose  massage, 
electricity,  and  active  and  passive  motion  should  be  tried,  and  carried 
out  over  a  long  period  of  time.  It  is  surprising  the  improvement 
that  will  follow  after  a  long  course  of  the  above  treatment, 
covering  many  months  and  sometimes  years.  In  addition  to 
these  means,  congestive  hyperemia  preceding  the  bath  and  massage 
is  recommended  by  Taylor. 

The  following  case  was  observed  and  studied  by  me:  J.  S.,  a  male, 
aged  twelve  years,  a  school-boy,  was  first  seen  on  August  30,  1908, 
in  the  out-patient  surgical  clinic  of  the  Philadelphia  Polyclinic, 
in  the  service  of  Dr.  Francis  T.  Stewart,  to  whom  I  am  indebted 
for  the  privilege  of  studying  and  reporting  the  case.  There  are  no 
incidents  in  the  medical  history  of  the  case  previous  to  the  accident 
which  have  any  bearing  upon  the  present  condition.  On  August  20 
the  boy  fell  out  of  a  second  story  window  and  sustained  a  fracture 
of  the  right  radius  about  3  cm.  above  the  wrist-joint  (Colles'  fracture). 
He  was  treated  in  the  hospital  surgical  clinic  about  forty-eight  hours 
after  the  injury  was  sustained,  wdien  the  splints  (both  an  anterior 

'5  Centralb.  f.  Cliirurg.,  xxxiv,  81.  ^  Surg.,  Gynec,  and  Obs.,  July,  1907. 
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and  posterior)  wliich  were  applied  witliiii  an  hour  after  the  fracture 
were  removed  hecaiise  of  ijreat  pain,  swelhnn-,  and  (hscoloration  of 
the  Hn<i;er.s  of  the  hand.  There  were  a  nuinlx-r  of  McKs  on  the  j)ahnar 
surface  of  the  thunil).  lie  had  sull'crcd  continual  pain  followini^ 
the  reduction  of  tht'  fracture  and  the  apphcation  of  the  sphut.s,  wliich 
increased  in  severit\  and  then  <:;radually  disappeared,  to  be  followed 
hy  nuniimess  of  the  j)art.  I'pon  removal  of  the  splints,  the  ri^ht 
hand  was  observed  to  be  swollen,  discolored,  and  somewhat  colder 
than  its  fellow.  There  was  a  little  Hcxion  of  the  hand  on  the  wrist, 
and  some  contraction  of  the  interphalangeal  joints  of  the  fingers. 
The  thumb  was  adducted,  and  three  or  four  blebs  containing  bloody 
serum  were  j)resent.  The  deformity  was  not  very  marked,  becau.se 
the  splints  had  been  very  tiglitly  applied  by  means  of  strips  of  adhesive 
plaster  and  a  bandage  of  muslin.  Over  the  flexor  surface  of  the 
wrist  there  was  a  large  oval  pressure  sore  extending  into  the  sub- 
cutaneous structures.  A  similar  sore  was  present  on  the  dorsal 
aspect  of  the  wrist,  but  did  not  involve  the  extensor  tendons.  A 
slight  break  in  the  continuity  of  the  skin  just  below  the  elbow-joint, 
where  the  upper  edge  of  the  posterior  splint  had  pre.s.sed,  was  present, 
with  two  or  three  blebs.  There  was  no  pressure  wound  over  the 
body  of  the  flexor  muscles  of  the  forearm. 

Some  flexion  of  the  forearm  at  the  elbow-joint  was  present  and 
persisted  for  several  weeks.  ^Motion  of  the  fingers  and  the  hand 
was  very  slight,  and  painful.  Skiagraphic  examination  revealed 
a  fracture  of  the  radius  about  3  cm.  above  the  wrist  joint,  with 
some  anterior  projection  of  the  lower  fragment. 

The  posterior  s{)lint  was  removed  permanently,  and  every  effort 
was  made  to  heal  the  large  pressure  sore  on  the  flexor  surface  of  the 
wrist.  Any  motion  of  the  fingers  or  hand  was  attended  with  such 
excruciating  pain  that  for  the  first  week  the  wounds  on  both  surfaces 
of  the  wrist  were  dressed  daily  and  liglitly  bandaged  to  an  anterior 
splint  extending  to  the  tips  of  the  fingers.  The  progression  of  the 
deformity  was  rapid,  and  by  the  end  of  the  first  week  the  character- 
istic pn^nation  and  flexion  of  the  hand,  with  contracture  of  the  fingers 
described,  was  present.  The  sj)lint  was  removed  and  kej)t  off,  and 
since  nothing  could  be  done  until  the  deep  wounds  healed,  the  limb 
was  dressed  daily  and  carried  in  a  sling.  Infection  of  the  sore  on 
the  flexor  surface  of  the  wrist  followed,  and  the  superficial  tendons 
sloughed  away,  leaving  a  thick  contracted  scar,  as  shown  in  the 
accomj)anying  photographs  (Figs.  1 ,  2,  and  3).  The  healing  of  this 
wound  occupied  many  weeks. 

At  the  time  the  electrical  examinations  were  made  by  Dr.  Spiller, 
Xovember  15,  190.S,  the  deformity  was  very  marked,  and  corre- 
spondetl  to  the  classical  description  of  \'olkmann's  contracture.  The 
following  is  Dr.  Sj^iller's  report:  "J.  S.  has  prompt  reaction  to 
faradic  current  in  the  right  forearm,  in  the  muscles  of  both  flexor 
and  extensor  surfaces.     There  is  slight  contraction  of  the  flexor 
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and  extensor  muscles  below  the  wrist.  Sensation  for  touch  and  pain 
are  greatly  impaired  below  the  wrist  and  apparently  normal  above 
the  wrist." 


Fig.   1. — A  large  scar  on  the  dorsal  surface  of  the  hand;  flexion  of  the  liand  at  the  wrist, 
and  of  the  fingers  at  tlie  interiihalangeal  joints. 


Fig.  2. — Marked  pronation  of  the  hand;    flexioirofj'the  forearm  on  the  elbow,  and 
extension  of  the  fingers  at  the  metacarpal-phalangeal  joints. 


Fig.  3. — A  large  scar  on  the  anterior  surface  of  the  wrist,  resulting  from  the  pressure 
sore;  the  fingers  and  thumb  present  the  characteristic  contracture  observed  in  this  type 
of  deformity. 
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So  greatly  was  sensation  inij);iirt'(l  in  tlic  fingers  of  the  hand 
that  an  aec-idental  hnrn  octnrred  over  the  first  interphalangeal 
joints  without  the  knowledge  of  the  patient. 

When  the  pressure  sores  were  finally  healed,  the  hand  presented 
practically  a  useless  appendage,  and  the  tips  of  the  fingers  were 
almost  l)uried  in  the  palm.  With  complete  fle.xion  of  the  hand 
o!i  the  wrist,  the  fingers  could  not  he  fully  extended,  and  j)ronation 
of  the  hand  was  marked.  Passive  and  active  motion  had  only 
succeeded  in  overcoming  the  flexion  at  the  elhovv. 

It  was  apparent  that  this  case  presented  a  comhination  of  many 
factors,  producing  the  deformity:  involvement  of  nerve,  tendon, 
and  j)r()I)al)ly  muscle  structures. 

Operation ,  So\t'n\\)er  '2'A,  1!)()S,  hy  Dr.  l-'rancis  'V.  Stewart.  The 
operation  was  perfoiined  under  ether,  and  re(juired  over  two  hours. 
Excision  of  the  scar  on  the  antei'ior  surface  of  the  wrist  was  per- 
formed, leaving;  a  larg-e  denuded  area,  'i'he  lonoitudinal  incision 
was  carried  up  to  the  middle  of  the  forearm,  and  a  careful  dissection 
of  the  adherent  and  fihrous  structures  was  made.  'J^he  tendons 
of  the  flexor  sul)limis  digitorum  and  palmaris  longus  muscles  were 
absent,  and  all  that  remained  was  their  proximal  ends.  The  ulnar 
nerve  was  intact  and  uninjured,  and  the  pulsation  of  the  ulnar 
artery  was  feel)le.  The  pronator  (juadratus  was  so  changed  as 
to  present  merely  a  white  (juadrilateral  fibrous  structure  with  no 
macroscopic  remains  of  muscle  tissue.  The  median  nerve  was 
destroyed  from  the  middle  of  the  forearm  to  below  the  annular 
ligament  at  the  wrist,  and  oidy  the  proximal  end  could  be  found 
where  it  emerged  from  the  mass  of  the  pronator  radii  teres  muscle. 
The  nerve  seemed  to  be  continuous  with  a  thin  fibrous  strand  of  tissue. 
The  radial  pulse  was  also  feeble. 

The  anterior  projection  of  the  lower  fragment  of  the  radius  formed 
a  sharp  ledge,  over  the  bortler  of  which  the  structures  were  pressed 
by  the  tightly  applied  splints.  It  is  quite  likely  that  this  feature 
of  the  accident  greatly  assisted  in  the  subsecjuent  destruction  of 
the  tendons  and  median  nerve  which  followed  the  primary  injury. 
Incision  carried  to  the  flexor  muscles  showed  no  macroscopic  altera- 
tion in  their  appearance  suggestive  of  a  very  pronounced  myositis. 

Tendoplasty  was  performed,  utilizing  the  deep  flexor  tendons 
and  the  remains  of  the  superficial  groiij)  of  tendons.  The  fingers 
and  the  hand  were  extended,  and  the  forearm  placed  midway  between 
pronation  and  supination.  Transplantation  of  a  flap  from  the 
epigastric  region,  leaving  one  end  attached,  was  done  to  fill  in  the 
large  gap  left  by  the  removal  of  the  scar  on  the  flexor  surface  of 
the  wrist.  The  hand  was  bandaged  across  the  upper  abdomen  for 
ten  days,  at  the  end  of  w^hich  time  the  attached  end  of  the  flap  was 
cut  and  the  hand  freed. 

Postoperative  Course.  The  graft,  consisting  of  the  skin  and 
subcutaneous  fatty  layer,  healed  promptly  and  was  not  follow'ed  by 
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a  contracted  scar.  At  the  end  of  two  weeks  active  and  passive  motion 
were  begun,  and  supplemented  with  massage,  electricity,  and  baths, 
which  are  being  continued  at  the  present  time.  Contracture  of  the 
finii'ers  has  recurred,  but  the  deformitv  is  not  as  severe  as  it  was 
previous  to  the  operation.  The  thumb  is  still  adducted,  but  allows 
of  slight  motion,  and  there  is  some  improvement  in  the  extensor  and 
flexor  movements  of  the  fingers.  Sensation  in  the  hand  has  distinctly 
improved,  but  the  limb  is  very  far  from  being  a  useful  extremity. 
At  this  writing,  steady  imj)r()vement  has  been  noted  in  the  recovery 
of  the  motion  of  the  fingers.  It  is  to  be  hoped  as  time  goes  on  that 
enough  motion  of  the  fingers  and  hand  may  be  secured  to  enable  the 
patient  to  perform  the  more  necessary  acts. 

In  this  case  we  have  the  contrast  of  a  careful  painstaking  opera- 
tion, the  purpose  of  which  was  to  free  any  adherent  structures 
in  the  forearm,  antl  to  lengthen  the  tendons,  thereby  correcting 
the  deformity  of  the  hand,  with  the  operation  of  resection  of  por- 
tions of  the  radius  and  ulna  recently  performed  by  Taylor.  The 
operation  done  in  this  case  was  tedious  and  time  consuming, 
but  it  seemed  preferable  to  any  other  procedure.  In  both  cases 
the  ultimate  result  was  poor,  owing  to  the  incurable  state  of  the 
damaged  structures.  Although  improvement  is  slowly  going  on,  it 
is  extremely  d()ul)tful  whether  in  either  case  complete  recovery  will 
ever  take  place. 

Conclusions.  1.  The  specific  underlying  factor  producing  a 
Volkmann's  contracture  is  still  a  matter  of  dispute;  ])ut  the  evidence 
seems  to  warrant  the  assumption  that  it  is  a  deformity  in  which 
muscle,  nerve,  and  tendon  structures  share.  Early,  and  probably 
primarily,  the  nerve  structures  share  the  same  injury  which  induces 
muscle  anemia  with  subsequent  myositic  degeneration.  The  con- 
tracture is  the  result  of  a  myositis,  with  accompanying  nerve 
lesion,  and  may  vary  from  a  transient  type  to  that  of  hopeless 
deformity. 

2.  This  deformity  follows,  in  most  cases,  too  tightly  applied  dress- 
ings for  fractures  of  the  forearm  or  humerus  in  the  region  of  the 
elbow-joint,  in  children  under  the  age  of  fifteen  vears.  Usuallv 
the  pressure  has  been  of  sufficient  intensity  to  produce  a  pressure 
sore,  which  is  present  in  80  per  cent,  of  the  cases.  It  may  arise 
within  less  than  twenty-four  hoiu's,  or  be  delayed  for  many 
days. 

3.  Severe  pain,  followed  by  numbness,  discoloration  of  the  hand 
with  bleb  formation,  and  contraction  of  the  fingers  are  first  noticed. 
Later,  the  characteristic  flexion  of  the  fingers  at  the  interphalangeal 
joints,  with  flexion  of  the  hand  at  the  wrist,  and  marked  pronation 
occur.    Some  flexion  at  the  ell)ow  is  usually  present. 

4.  Careful  application  of  dressings,  with  frequent  inspection, 
is  the  best  prophylactic  measure.  Prompt  recognition  of  the  symp- 
toms, with  measures  to  restore  the  hand  to  its  normal  appearance, 
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constitute  tin-  safest  iiicans  of  ol)\ialiiio-  the  siil)sc(jii<'iit  dcvcloj)- 
iiifiit  of  what  iiiav  [novc  to  Ix'  an  incnK'<iial)l('  condition.  Active 
and  passive  motion,  niassa«;('.  and  <'leclricit  v,  with  peiinanent 
removal  of  the  sj)hnt,  shonid  l)e  advised  if  <leemed  necessarv. 

5.  Operative  treatment  de|)ends  upon  the  indi\i(hial  case.  No 
specific  proceihire  can  he  suii'i^'ested,  hut  tendoj)histy  and  resection 
of  hoth  hones  of  the  forearm  are  the  two  methods  of  oj)erative  treat- 
ment oti'erinif  the  l)est  chance  of  recovery  of  nse  of  the  liand.  The 
nerves  should  always  be  examined  to  determine  the  extent  of  involve- 
ment, and  should  be  freed  if  necessary. 

().  The  profjnosis  is  tmfavorable  dej)en(lino'  upon  th<'  duration 
of  the  case  and  deifree  of  involvement  of  the  damaged  structures. 
Partial  recovery  is  not  unusual  in  cases  seemino;ly  hopeless  in  the 
beginning. 


A  CASE  OF  APPENDICITIS  IN  WHICH  OXYURIS  VERMICULARIS 
WAS  FOUND  IN  THE  APPENDIX.^ 

By  Astley  Paston  Cooper  Ashhurst,  M.D., 

SURGEON  TO  THK   OUT-1'ATIENT   DEPAUTMENT   OF   THE   EPISCOPAL   HOSPITAL.    PHILADELPHIA. 

Laur.v  p.,  a  Polish  girl,  aged  fourteen  years,  w^as  admitted  on 
March  14,  1909,  to  the  Episcopal  Hospital,  in  the  service  of  Dr. 
G.  G.  Davis,  to  whom  I  am  indebted  for  the  privilege  of  operating 
and  of  recording  the  case.  Owing  to  the  patient's  ignorance  of  the 
English  language,  it  was  difficult  to  obtain  an  accurate  history, 
but  it  was  learned  that  she  had  been  ailing  for  a  week  or  ten  days, 
and  that  twenty-four  hours  before  admission  she  had  been  taken 
w'ith  severe  alxlominal  pain,  followed  shortly  In'  vomiting.  The 
pain  was  at  first  general,  iMit  later  settled  to  the  region  of  the 
appendix.  Examination  at  9.30  p.m.,  soon  after  admission,  showed 
great  tenderness  with  some  rigidity  over  the  right  iliac  region.  No 
mass  was  present.  Tlie  temperature  was  100.()°  F.,  the  pulse  88, 
and  the  respirations  34  per  minute.  The  wdiitc  blood  cells  numbered 
25,000  per  c.mm.    The  diagnosis  was  acute  appendicitis. 

Operation  at  10  p.m.  Through  the  transverse  incision  of  G.  G. 
Davis,"  an  a})pcndix  was  removed  which  was  congested  at  the  tip, 
but  presented  ikj  other  gross  evidenc-cs  of  disease.  The  abdominal 
wound  was  closed  without  drainage.  When  the  appendix  was  slit 
open  at  its  tip,  the  lumen  of  the  organ  was  found  to  contain  a 
number  of  minute  worms,  resembling  "seat  worms."  Subsequent 
examination  under  the  microscope  })y  Dr.  C.  Y.  White,  director  of 

'  Head  at  a  meeting  of  the  College  of  Physicians  of  J'hiladfipliia,  April  7,  1900. 
2  Annals  of  Surgery,  1906,  xliii,  106. 
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the  laboratories  of  the  liospifal.  coiifinned  the  diaj^nosis  of  Oxyuri.s 
vermieularis.  When  wanned  up,  the  worms  s(juirined  around 
actively.  Under  the  microscope  the  aj)pendix  presented  the  ordi- 
nary picture  of  acute  suppurative  appendicitis  in  the  early  stage, 
its  walls  being  studded  with  miliary  abscesses.  The  patient's  con- 
valescence was  uneventful,  und  examination  of  her  feces  revealed 
the  presence  of  many  more  similar  parasites. 

My  object  in  reporting  this  case  is  to  call  attention  to  the  fact 
that  the  presence  of  intestinal  parasites  in  the  appendix  is  by  no 
means  rare,  but  that  they  are  seldom,  if  ever,  the  direct  cause  of 
appendicitis.  As  I  have  pointed  out  in  the  chapter  on  the  History 
of  Appendicitis,  prepared  for  the  third  edition  (1905)  of  Dr.  John 
B.  Deaver's  monograph,  Fabricius  ah  Aquapendente,  even  as  early 


Vermiform  appendix  pontainiiig  Oxyuris  vermiculari-;.      (Natural  size.) 

as  1634,  mentions  having  fountl  at  times  a  worm  in  the  appendix 
at  autopsy ;  Santorini  (1724)  made  the  same  observation,  and  thought 
that  the  chief  function  of  the  appendix  was  to  serve  as  a  nest  for 
round  worms,  where  they  might  be  cherished  and  be  prevented 
from  escaping  into  the  general  intestinal  tract. 

Many  varieties  of  parasites  have  been  found  in  the  appendix, 
especially  Ascaris  lumbricoides  and  Oxyuris  vermieularis.  F.  D. 
Patterson^  has  collected  ten  cases  in  which  lumbricoid  worms 
and  eight  in  which  oxyurides  were  found  in  connection  with  dis- 
eased appendices.  Tapeworm,  trichocephalus,  echinococcus,  and 
bilharzia  disease  were  also  noted,  in  one  instance  each.  To  his  list 
of  oxyuris  should  be  added  two  cases,  reported  by  Beyea*  and  by 
Rammstadt.^ 

Still,"  in  200  consecutive  autopsies  on  children  less  than  twelve 
years  of  age,  found  oxyurides  in  the  intestinal  tract  in  thirty-eight 
cases  (19  per  cent.),  and  of  these  cases  no  less  than  twenty-five, 
or  two-thirds,  had  the  parasites  inside  the  appendix.  Oppe,  accord- 
ing to  SprengeF,  found  oxyurides  six  time^  among  sixty  appendices 
removed  at  operation.    Erdman**  found,  among  29  operations  for 

^  Amer.  Jour.  Med.  Sci.,  1906,  cxxxi,  859. 

*  Univ.  Med.  Mag.,  1900,  xiii,  67. 

sDeut.  med.  Woch.,  1902,  xxviii,  919. 

6  Brit.  Med.  Jour.,  1899,  i,  898. 

^Appendicitis,  Deutsche  Chir.,  Stuttgart,  1906,  S.  182. 

8  New  York  Med.  Jour.,  1904,  i,  537. 
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appendicitis  in  cliildron  iiiulor  ten  years  of  age,  4  cases  with  oxvurides 
in  tlie  aj)peiiili.\.  Rostewsew,  cited  hy  Spreiifjel,  found  parasites 
tliree  times  in  the  aj)pen(h\  anionii;  27S  autoj)sies  on  j)ersons  who 
had  not  died  of  ai)pendicitis;  and  also  fonnd  them  present  the  same 
nnmher  of  times  anion*;"  MVA  cases  of  aj)j)en(h(itis:  fnjm  which  he 
conchided  that  tlieir  inHuence  in  causintj  apj)en(licitis  was  trifling. 

It  is  well  known  that  L.  Metclinikoff'  holds  parasites  responsil)le 
for  till-  majority  of  attacks  of  aj)j)en(licitis;  and  he  insists  that  in 
every  case,! )efore  oj)eration  is  undertaken, a  microscopic  examination 
of  the  feces  should  he  made,  and  that  in  cases  in  which  it  is  possible 
the  effect  of  vermifuge  remedies  should  he  tried,  even  if  this  examina- 
tion is  negative.  In  1901,"  when  he  appears  first  to  have  called 
attention  to  this  matter,  he  referred  to  four  cases  in  which  recurrent 
attacks  of  a})pendicitis  ceased  after  lumbricoid  worms  had  been 
expelled  by  the  action  of  vermifuges.  He  acknowledges  that  it  is 
not  at  all  probable  that  the  lumbricoids  could  perforate  the  appendix 
or  other  portion  of  the  intestinal  canal,  but  explains  their  action 
on  the  theory  that  they  first  })roduce  erosions  of  the  mucosa,  and 
then  deposit  in  these  erosions  the  micro()rganisms  with  which  their 
bodie.s  are  covered.  In  this  way,  Metchnikoff  contends,  parasites 
can  be  the  primary  cause  of  ulceration  and  perforation  of  the 
intestinal  wall. 

Yet  I  think  the  case  reported  herewith  goes  to  show  that  even 
if  the  worms  can  be  held  accountable  for  the  origin  of  the  disease 
(which  is  a  mere  assumption),  the  lesions  in  the  appendix,  even 
at  an  early  stage,  are  such  as  to  make  prompt  operation  the  safest 
form  of  treatment.  In  this  case  the  walls  of  the  appendix  were 
found  on  microscopic  examination  to  be  studded  with  miliary 
abscesses,  and  it  was  the  opinion  of  the  pathologist  that  the  presence 
of  the  worms  was  a  mere  coincidence;  delay  in  operation  in  this, 
as  in  most  other  cases,  would  have  resulted  in  a  localized  peritonitis 
w^ithin  a  comparatively  short  space  of  time.  From  the  fact  that 
intestinal  parasites  are  found  within  the  appendix  in  12.5  per  cent, 
of  children  under  twelve  years  of  age  (Still),  it  is  not  logical  to  con- 
clude that  they  are  on  that  account  frecjuent  causes  of  appendicitis. 
It  is  interesting  to  note  their  fre(piency,  and  it  is  important  to  take 
measures  for  their  extermination;  but  the  surgeon  should  not  waste 
valuable  time  in  attempting  to  cure  symptoms  of  appendicitis  by 
vermifuges,  when  it  is  not  proved  that  the  worms,  even  if  present, 
are  responsible  for  the  symptoms  of  disease. 

'Journal  des  Praticiens,  1901,  xv,  185. 
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Modern  Medicine.  Its  Theory  and  Practice.  In  OrigliiHl 
Contributions  by  American  and  Foreign  Authors.  Edited  l)v 
William  Osler,  M.D.,  Regius  Professor  of  Medicine  in  Oxford 
University,  England,  assisted  by  Thomas  McCrae,  M.D., 
Associate  Professor  of  Medicine  antl  Clinical  Therapeutics  in 
Johns  Hopkins  University,  Baltimore.  In  seven  volumes.  Vol. 
VI,  Diseases  of  the  Urinary  System,  of  the  Ductless  Glands,  of 
the  Muscles,  Diseases  of  Obscure  Causation,  Vasomotor  and 
Tro])hic  Disorders,  Medical  Aspects  of  I^ife  Insurance.  Pp.  799. 
Philadelphia  and  New  York:  Lea  and  Febiger,  1909. 

Of  the  many  and  important  subjects  discussed  in  Volume  VI 
of  Osier's  Modern.  Medicine  major  interest  attaches  to  diseases  of 
the  urinary  system  and  of  the  ductless  glands — which  together  com- 
prise about  one-half  of  the  volume. 

The  book  opens  with  an  introductory  chapter  by  John  McCrae 
on  the  normal  and  diseased  physiology  of  the  kidney,  which  sum- 
marizes well  what  is  known  of  the  subject,  and  is  followed  by 
an  instructive  chapter  on  malformations  and  circulatory  disturb- 
ances of  the  kidney.  A.  E.  Garrod  contributes  a  chapter  on 
anomalies  of  m-inarv  excretion,  in  which,  amongf  other  matters, 
he  makes  lirief  reference  to  tests  of  the  functional  competency  of 
the  kidneys,  and  discusses  well  such  conditions  as  albuminuria, 
hematuria,  pyuria,  etc.  In  another  chapter  he  tells  us  what  is 
really  known  of  uremia,  and  if  he  has  been  unable  definitely  to 
state  the  immediate  cause  of  uremia,  he  has  mentioned  with  suffi- 
cient critical  comment  the  existing  theories,  except,  perhaps,  that 
which  predicates  major  significance  to  the  liver,  and  he  describes 
accurately  the  clinical  manifestations  and  the  treatment  of  the 
condition.  The  important  subject  of  nephritis,  or  Bright's  disease, 
is  discussed  in  a  chapter  of  over  one  hundred  pages  ])y  James  B. 
Herrick;  and  to  this  he  adds  a  short  discussion  of  amyloid  kidney. 
His  discussion  of  the,  or  a,  classification  of  the  nephritides  is  rather 
illuminating;  his  opinion  regarding  the  chronic  ca.ses  is,  perhaps, 
well  reflected  in  liis  statement  that  "much  energy  is  wasted  and 
much  needless  disappointment  experienced  in  the  attempt  to  make 
a  given  case  fit  into  a  classification  that  is  largely  artificial  and 
necessarily  imperfect."  He  finally  distinguishes  a  chronic  paren- 
chymatous, a  chronic  interstitial,  and  a  mixed  t}^e,  and  of  the 
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chroiiic  interstitial,  a  priinarv,  a  secondan .  ami  an  aricriosclerotif 
form.  In  discussini,'  tin*  trcatuit'iit  ot"  acute  nephritis  lie  perti- 
nently points  out  the  irrationality  of  t^ivini;  lari;e  anionnts  of  water 
with  the  idea  of  finshin*,'  the  kidneys,  eniphasizinff  the  fact  tliat 
since  the  damaj^ed  and  inflamed  kidneys  need  rest,  they  refiLse 
to  excrete  the  excess  of  water  which,  retained,  nsnally  serves  only 
to  ant,Mnent  the  (edema.  His  own  j)ractice  is  to  he  i^nided  i)y  the 
thirst  in  givinij  water,  and  this,  j)erhaps,  is  as  tjood  a  ])ractice  as 
any.  The  undoubted  clinical  value  of  a  sodium-chloride-poor 
diet  in  oedema  is  also  pointed  out,  without  commitment  to  the  theory 
that  chloride  retention  is  the  cause  of  the  (edema  or  that  which 
looks  upon  the  chloride  retention  and  the  (edema  as  phenomena 
of  nephritis  not  related  as  cau.se  and  efl'ect.  The  old-fashioned 
Basham's  mixture  is  the  author's  favorite  preparation  of  iron — 
when  iron  is  needed.  The  pathogenesis  of  the  cardiovascular 
changes  seems  still  to  he  in  an  unsatisfactory  state.  Thomas  R. 
Brown  contrii)utes  interesting  chapters  on  the  bacteriology  of  the 
infections  of  the  urinary  tract  and  the  urinary  fiuflings  in  these 
infections,  on  pyogenic  infections  of  the  kidney,  ureter,  and  peri- 
renal ti.ssues,  and  on  tuberculosis  of  the  kidney.  The  general 
excellence  of  the  cliapters  precludes  any  adverse  comment,  although 
perhaps  it  would  have  been  well  to  accentuate  somewhat  the  uni- 
lateral hematogenous  infections  of  the  kidney  that  recently  have 
been  submitted  to  clinical  study,  and  are  sometimes  recognized 
and  cured  by  operation.  Tumors  of  the  kidney,  urinary  lithiasis, 
and  diseases  of  the  prostate  are  discussed  by  Hugh  H.  Young — 
than  whom  it  is  doubtful  if  any  one  is  better  qualified.  His 
observations  on  genito-urinary  diagnosis  may  be  read  with  profit 
by  all  practitioners. 

The  section  on  disea.ses  of  the  ductless  glands  is  contributed 
by  George  Dock.  The  discussion  of  Addison's  disease,  Graves' 
disease,  cretinism,  myxoedema,  tetany,  akromegaly,  etc.,  is  all 
that  the  most  critical  reader  may  expect.  Considerable  attention 
is  devoted  to  disordered  function  of  these  ductle.ss  glands  and  to 
aberrant  or  ill-developed  diseased  manifestations,  so-called  formes 
frustes — which  are  all  too  commonly  overlooked.  The  discussion 
of  the  treatment  of  exophthalmic  goitre  will  afford  some  satisfaction 
to  the  conservative  clinician  who  hesitates  to  hand  over  to  the 
surge(jn  all  his  cases  without  a  thorough  trial  of  efficient,  medical, 
remedial  measures;  these  are  well  discussed  and  offer  considerable 
hope  of  a  successful  i.ssue  in  many  cases.  The  indications  as  well 
as  the  dangers  of  operative  treatment  are  also  pointed  out.  The 
.section  is  altogetiier  worthy  of  its  author — who  contributes  also 
a  .short  article  on  osteomalacia. 

The  editors  them.selves  contribute  to  this  volume:  Dr.  Osier, 
articles  on  Raynaud's  di.sease,  angioneurotic  oedema,  and  diffuse 
scleroma,    and    Dr.    McCrae,    an    article    on    arthritis  deformans. 
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Dr.  Osier's  name  has  long  been  identified  with  at  least  two  of  the 
diseases  that  he  describes;  the  })resent  articles  may  be  viewed 
as  authoritative  pronouncements  on  the  subjects.  Dr.  !McCrae 
has  handled  very  well  the  intricate  subject  of  diseases  of  the  joints 
commonly  described  under  the  designation  arthritis  deformans, 
but  also  passing  current  under  a  diversity  of  other  names.  Our 
real  ignorance  of  the  subject,  especially  of  the  etiological  factors, 
is  answerable  for  the  existing  complexity  of  the  discussions  and 
unsatisfactory  classifications,  and  if  Dr.  ]McCrea  has  not  brought 
order  out  of  chaos,  he  has  told  us  about  all  that  is  known  on  the 
subject,  and  what  he  says  is  based  upon  a  large  personal  experience. 

There  are  other  articles  of  value:  Warfield  T.  Longcope  describes 
Hodgkin's  disease,  with  painstaking  investigations  of  which  his 
name  has  become  identified;  Daniel  J.  jMcCarthy  discusses  astasia- 
abasia,  adiposis  dolorosa,  myasthenia  gravis,  paramyoclonus 
multiplex,  and  periodic  paralysis — intricate  subjects  well  described; 
Walter  R.  Steiner  writes  on  myositis,  Thomsen's  disease,  and 
myotonia  congenita;  and  Charles  P.  Emerson  describes  achondro- 
plasia, h^'pertrophic  pulmonary  osteoarthropathy,  Paget's  disease, 
osteogenesis  imperfecta,  osteopsathyrosis,  leontiasis  ossea,  micro- 
cephalus,  and  facial  hemiatrophy.  The  volume  is  concluded 
with  a  really  excellent  discussion  of  the  medical  aspects  of  life 
insurance  by  Charles  Lyman  Greene. 

As  a  whole,  the  volume  contains  a  relatively  large  number  of 
articles  of  diversified  interest;  a  high  level  of  general  excellence 
is  maintained  throughout  in  the  discussions — which  for  a  long 
time  must  remain  authoritative.  A.  K. 


Appendicitis  and  other  Diseases  of  the  Vermiform  Appendix. 
By  Howard  A.  Kelly,  M.D.  Pp.  489;  215  illustrations,  3 
lithographic  plates.  Philadelphia:  J.  B.  Lippincott  Company, 
1909. 

Dr.  Kelly  explains  succinctly  the  purpose  he  had  in  view  in  the 
preparation  of  this  new  edition  of  his  moninnental  w^ork  on  the  ver- 
miform appendix,  by  saying  that  after  the  publication  of  the  former 
it  soon  became  evident  that  a  compact  resume  dwelling  with  especial 
care  on  the  practical  side  ol  the  subject  would  better  meet  the  daily 
needs  of  the  great  army  of  general  surgeons  throughout  the  country. 
His  preface  to  the  first  edition  is  republished,  although  some  of  it  is 
quite  inapplicable  to  this  book.  The  statement  that  he  has  "to 
thank  Dr.  John  B.  Deaver,  of  Philadelphia,  for  the  use  of  his  large 
stock  of  material,  as  well  as  Dr.  A.  O.  J.  Kelly,"  seems  to  require 
explanation.  AVhy  should  he  thank  Dr.  Deaver  for  the  use  of  Dr. 
Kelly?  It  sounds  like  a  form  of  peonage.  And  why  should  the 
"inspired  declaration  of  the  great  apostle" — "Others  have  labored, 
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yo  liavo  entered  into  their  lahors"  -  be  re^ardi-d  as  a|)j)r()j)riate  for  a 
work  on  the  apjieniUx?  It"  it  had  been  a  text-hook  of  obstetrics  its 
applieahility  would  he  obvious. 

IMeasantries  apart,  there  is  little  to  say  of  the  book  exeej)t  in  praise. 
The  former  and  larijer  work  is  so  well  known  that  an  extended  review 
of  this  resume  does  not  seem  indieated.  The  liistory  of  the  diseases 
and  surijery  of  the  appendix  is  aeeurate  and  interestiniij.  The  anat- 
omy is  well  described  and  w^ell  illustrated.  The  chapter  on  the 
physioloijy  of  the  appendix  is  almost  as  brief — and  for  much  the  .same 
reason — as  the  eelel)rate(l  chapter  on  snakes  in  Ireland.  The  author's 
attitude  al)out  it  is,  however,  hifjhly  to  l)e  commended  as  displayino^ 
the  true  scientific  spirit.  Most  of  us—  including  the  reviewer — have 
written  of  the  appendix  as  "merely  vestigial"  and  as  " functionle.ss," 
but  it  is  apparent  on  reflection  that  such  statements  may  or  may  not 
be  true,  and  should  not  be  un(iualified.  Dr.  Kelly,  beginning  with 
the  (juestion :  "  Has  the  vermiform  appendix  any  function?"  answers 
it  as  follows:  The  argument  from  analogy  for  a  special  function  may 
be  briefly  stated  thus:  In  the  first  place,  the  functions  of  a  number  of 
organs  heretofore  considered  functionless,  as  the  thyroid,  thymus,  and 
suprarenal  glands,  have  proved  of  such  inestimable  value — nay,  so 
necessary  to  normal  Iif(^^ — that  the  scientific  physiologist  will  do  well 
to  reserve  his  judgment  in  regard  to  the  appendix,  and  occupy  an 
attitude  of  expectant  observation.  Again,  as  in  the  upper  part  of  the 
digestive  tract  special  secretions  are  poured  in  from  such  important 
organs  as  the  liver  and  pancreas,  so  in  the  lower  may  we  not  expect, 
after  the  sudden  transition  from  ileum  to  colon,  to  find  some  analo- 
gous organ  or  organs  profoundly  modifying  the  food  under  its  altered 
conditions?  He  adds  that  we  await  the  final  test  of  demonstration. 
The  bacteriology  and  pathology  of  the  appendix  are  admirably 
summarized,  and  in  this  latter  section — as,  indeed,  throughout — the 
illustrations  are  to  be  especially  commended. 

The  chaj)ter  on  the  clinical  history  of  appendicitis  includes  a  con- 
sideration of  the  most  common  of  the  complications  and  sequels, 
and  could  scarcely  be  improvefl  upon.  In  the  chapter  on  diagnosis 
it  is  stated  that  "in  some  obscure  cases  a  valuable  aid  in  examining 
the  patient,  described  by  B.  jVIcMonagle  (personal  communication), 
is  the  pain  elicited  by  holding  the  fingers  firmly  over  the  abnormal 
site  of  the  appendix  and  requiring  the  patient  to  contract  the  right 
psoas  muscle  by  flexing  the  lower  limb,  held  rigid  at  the  knee,  on  the 
body."  This  seems  itself  ob.scure.  How  is  the  "abnormal  site" 
determined  in  "obscure  cases"  before  this  procedure  is  adopted? 

The  differential  diagnosis  is  comprehensive  and  instructive.  In 
the  chaj)ter  on  appendicitis  and  tyj)hoid  fever  the  author  quotes 
with  approval  the  opinion  of  J.  B.  Murphy,  who  says:  "It  is  my 
opinion  that  typhoid  appendicitis  should  not  be  operated  upon, 
unless  there  is  a  perforatif)n.  AH  my  cases  recover,  those  operated 
and  not  operated.    At  the  same  time,  I  feel  that  operation  should  not 
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be  perforraod  except  in  special  cases."  Later  (page  25())  the  author 
says:  "Tvplioid  appendicitis  rarely  calls  for  operation,  and  it  is 
always  a  lamentable  misfortune  to  subject  such  a  patient  to  an  unne- 
cessary surgical  operation  with  a  long,  wearing  illness  before  him." 
If  this  were  the  accepted  rule  of  the  profession — as  it  is  coming  to  be — 
many  lives  would  doubtless  be  saved.  Appendicitis  in  childhood 
receives  full  consideration,  and  the  excellent  paper  of  Meriel  on 
appendicitis  occurring  after  the  fiftieth  year  is  fully  summarized. 
Typhlitis — the  despised  and  rejected — is  once  more  recognized  as  a 
distinct  pathological  entity,  though  it  is  rare  and  far  from  being 
equally  distinct  clinically.  The  chapters  on  treatment  are  full  of 
valuable  advice.  There  are  few  surgeons  who  will  not  subscribe  to 
the  author's  two  concluding  "aphorisms:"  "It  is  better  to  operate 
occasionally  in  error  in  a  doubtful  case  than  to  wait  too  long  for  more 
positive  signs  and  to  lose  a  life  now  and  then.  No  patient  is  ever 
killed  by  a  skilful  early  operation.  Many  die  for  want  of  one." 
"However,  this  facility  with  which  an  operation  can  be  done  must 
not  be  used  as  an  excuse  for  slipshod  and  unnecessary  operations." 

The  advice  to  the  general  practitioner  who  does  not  often  do  sur- 
gical operations  that  he  would  do  better  not  to  operate  upon  an 
appendicitis  case  when  a  satisfactory  surgeon  cannot  l)e  found,  unless 
there  is  a  well-defined  mass  in  the  right  iliac  fossa,  with  heat  and 
tenderness — evidence  of  abscess  formation — is  certainly  sound,  as 
are  the  subsequent  easily  understood  and  excellently  simplified 
directions  for  this  proceflure  in  case  operation  is  imavoidable. 

The  articles  on  the  operative  treatment  and  on  the  postoperative 
sequels  embody  Dr.  Kelly's  well-known  views,  which  are  substanti- 
ally unchanged.  The  chapters  on  appendicitis  in  gynecology  and 
in  obstetrics,  on  newgrowths  of  the  appendix,  on  its  hernias,  and  on 
the  medicolegal  aspects  of  appendicitis,  are  up  to  the  high  standard 
of  the  rest  of  the  book,  which  contains  more  valuable  information 
on  the  subjects  treated  of  than  is  to  be  found  in  the  same  number  of 
pages  elsewhere.  A  little  looseness  in  writing — or  in  the  condensa- 
tion of  the  material  of  the  larger  book — is  occasionally  noticeable, 
e.  g.,  "There  are  no  symptoms  nor  combination  of  symptoms" 
(p.  154),  but,  as  a  rule,  the  information  given  is  presented  in  an 
attractive  and  interesting  manner.  J.  W.  W. 


The  Pancreas.  Its  Surgery  and  Pathology.  By  A.  W.  Mayo 
RoBSON,  D.Sc.  (Leeds),  F.R.C.S.  (Eng.),  London,  and  P.  J. 
Cammidge,  M.B.  (Lond.),  D.P.H.  (Camb.),  London.  Pp.  546; 
175  illustrations.  Philadelphia  and  London:  W.  B.  Saunders 
Company,  1908. 

The  various  diseases  of  the  pancreas,  inflammatory,  cystic,  and 
neoplastic,  have  been  well  understood  for  many  years,  and  but  little 
has  been  added  to  the  work  of  such  pioneers  as  Fitz  and  Senn,  for 
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instance.  'I'ho  etiolofjy  i)f  acute  pancreatitis,  the  relation  of  the 
ishinds  of  Laiifferhans  to  (habetes,  an<l  tlie  development  of  chemical 
tests  wherein'  (listurbance  of  the  function  of  the  pancreas  may  he 
detected,  are  instances,  however,  of  details  in  which  advances  have 
been  made.  The  treatment  of  pancreatic  tlisease  by  surgical 
measures  is  of  more  recent  date,  and  to  the  senior  author  of  this 
monograph  is  due  great  credit  for  his  persistent  energy  and  pioneer 
work,  esj)ecially  in  tlie  treatment  of  chronic  pancreatitis. 

The  first  one-half  of  this  large  volume  (Chapters  I  to  \)  is  devoted 
to  the  anatomy,  physiology,  and  pathology  of  the  pancreas,  and 
includes  a  chapter  upon  fat  necrosis.  These  subjects  are  well 
handled  and  comj)lete,  most  of  the  matter  relating  to  the  so-called 
chemical  pathology  of  the  gland  being  devoted  to  a  consideration  of 
the  changes  in  the  urine  and  feces,  with  especial  reference  to  the  well- 
known  test  of  Cammidge,  the  junior  author  of  this  monograph. 
The  authors  state  that  they  "never  rely  upon  the  'pancreatic  reaction' 
alone  in  making  a  diagnosis  of  pancreatitis  or  malignant  disease  of 
the  pancreas,  but  always  take  into  account  the  results  of  a  complete 
analysis  of  the  urine  and  a  chemical  examination  of  the  feces,  as 
well  as  the  clinical  symptoms."  The  improved  or  C  reaction  is 
intended  to  supersede  the  methods  published  previously  by  Cam- 
midge; its  technicjue  is  long  and  complicated,  and  in  its  present  form 
it  would  seem  to  be  available  only  to  those  who  are  versed  in  chemical 
methods. 

Chapter  XI  is  devoted  to  the  subject  of  pancreatic  diabetes,  and 
although  it  is  suggested  that  such  may  be  prevented  by  operating 
early  upon  cases  of  pancreatitis  and  gallstones,  it  hardly  seems  worth 
while  to  devote  over  forty  pages  to  it  in  a  book  of  this  character. 
Chapter  XII,  while  mostly  a  repetition  of  the  subsequent  text, 
groups  all  of  the  symptoms  and  tests  which  may  be  of  use  in  diagnosis, 
the  chemical  tests  occupying  much  more  space  than  the  symptoms. 
The  injuries  and  inflammatory  affections  are  considered  next 
(Chapter  XIII  to  XVI),  and,  with  the  exception  of  some  padding 
with  case  reports,  present  an  excellent  and  complete  description  of 
the  symptoms  and  treatment  of  these  affections.  The  authors  urge 
early  operation  for  the  acute  cases,  and  advise  rapidity  in  the  execu- 
tion of  the  operation.  In  chronic  interstitial  pancreatitis  chole- 
cystenterostomy  is  preferred,  and  the  authors  believe  that  "only  in 
case  of  absence  or  contraction  of  the  gall-bladder,  or  in  case  of 
unusual  difficulties  from  adhesions  or  from  the  serious  condition 
of  the  patient  should  cholecystotomy  be  done."  The  remainder  of 
the  text  is  devoted  to  pancreatic  calculi,  cysts,  and  tumors,  which 
are  discussed  in  a  brief  but  satisfactory  manner. 

The  illustrations  generally  are  good,  although  some,  Figs.  120, 
150,  and  174,  for  instance,  could  not  exist  without  their  legends. 
An  index  of  authors  is  appended,  and  a  bibliography  at  the  end  of 
each  chapter  adds  materially  to  the  value  of  the  volume.     G.  P.  M, 
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Clinical  Diagnosis.  A  Text-book  of  Clinical  Microscopy  and 
Clinical  Chemistry.  By  Chaklks  P.  P^mkrson,  M.l).,  late 
Resident  Physician,  Johns  Hopkins  Hospital,  Baltimore.  Second 
edition;  ])j).  i\S{);  12()  illustrations.  Philadelphia  and  London: 
J.  B.  Lippincott  Company,  lilOO. 

INESSENTIALS  OF  Mkdicine.  liy  Chakles  P.  Emekson,  M.l). 
Pp.  38.3;  117  illustrations.  Philadelphia  and  liondon:  J.  B. 
Lippincott  Company,  1909. 

The  first  edition  of  Emerson's  Clinical  Diugnusis  was  noted 
in  these  columns  shortly  after  its  publication,  and  its  commendable 
features  were  pointed  out.  In  its  second  edition,  the  book  has 
been  much  revised  and  consideral)ly  enlarged;  the  author  states 
that  he  has  re-written  fully  one-half  of  it,  and  that  he  has  incorporated 
much  new  matter,  notably  the  bacteriology  of  the  sputum  and  the 
urine,  and  a  number  of  new  illustrations.  It  is  not  necessary  to  speak 
in  detail  of  a  book  now  so  well  known  and  widely  used;  it  suffices 
to  chronicle  the  pul)lication  of  a  new  edition  and  to  say  that  the 
book  fully  meets  the  requirements  of  clinical  laboratory  diagnosis. 

In  the  mean  time.  Dr.  Emerson  has  prepared  another  and  smaller 
book,  which  comprehensively  is  designed  as  a  text-book  for  students 
beginning  a  medical  course,  for  nurses,  and  for  all  others  interested 
in  the  care  of  the  sick.  The  avowed  purpose  of  the  book  attracts 
some  attention,  since  it  is  no  mean  task  to  encompass  in  a  small 
volume  the  special  requirements  of  the  three  classes  of  persons 
mentioned.  Personal  inclinations  commonly  influence  judg- 
ments regarding  what  properly  should  be  included  within  essentials, 
so  that  opinions  coijcerning  the  value  of  the  book  necessarily  must 
vary;  but  bearing  in  mind  the  task  imposed  upon  himself  by  the 
author,  one  may  say  that  the  book  contains  many  facts  clearly 
and  succinctly  stated — it  is  true,  in  a  more  or  less  popular  phrase- 
ology, but  well  adapted  to  ready  assimilation  by  those  that  know 
little  of  the  subject.  In  addition,  however,  the  book  may  be  read 
with  interest  and  profit  by  those  who  have  passed  beyond  the 
initial  stage  of  learnins;.  A.  K. 


A  Text-book  of  Operative  Surgery.  By  Warren  Stone 
Bickham,  M.D.,  Phar.M.,  Junior  Surgeon  to  the  Touro  Hospital, 
New  Orleans;  late  Assistant  Instructor  in  Operative  Surgery  in 
the  College  of  Physicians  and  Surgeons,  Columbia  University, 
New  York.  Third  edition;  pp.  1206;  854  illustrations.  Phila- 
delphia and  London:  W.  B.  Saunders  Co.,  1908. 

The  first  edition  of  this  text-book  of  operative  surgery  appeared  in 
1903,  and  was  followed  by  the  second  edition  in  1904,  now  nearly 
five  years  ago.    As  might  be  expected,  it  has  been  necessary  to  add 
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iinicli  iK'W  matter,  owing  to  the  tlcvelopnu'iit  of  lu'w  HcUls  of  oj)tMa- 
(ivr  suri^'cry  diirin*;  this  period.  The  volume  is  hiri^er  l)v  nearly 
200  paires,  and  contains  ahont  300  more  illustrations  than  the  second 
edition.  The  plan  of  the  volume  remains  unclian;^cd,  and  the  same 
criticism  can  he  made  now  that  was  made  by  the  reviewer  of  the  first 
edition,  namely,  that  the  constant  repetitions  required  in  the  effort 
to  make  the  description  of  each  operation  complete  in  itself  add 
unnecessarily  to  the  size  of  the  hook,  and  detract  from  its  value  as 
a  text-book,  th()U<;h  ])erhaps  rendering  it  more  useful  as  a  hook  of 
reference.  The  failure  to  discuss  the  indications  and  contra-indi- 
cations  for  operation,  or  the  dangers,  results,  and  complications  of 
the  operations  described,  also  makes  it  less  useful  as  a  text-book 
than  is  a  volume  which  includes  a  certain  amount  of  surgical  thera- 
peutics. The  amount  of  surgical  anatomy  included  is  minimal. 
But  as  the  author  makes  no  pretence  to  give  more  than  the  technique 
of  the  operations,  these  shortcomings  cannot  be  considered  as 
justifying  adverse  criticism;  and  to  urge  the  inclusion  of  more  matter 
would  l)e  injudicious,  the  volume  being  excessively  Ijulky  as  it  is. 

Plastic  surgery  is  still  excluded,  though  it  surely  forms  more  a 
part  of  general  surgery  than  such  procedures  as  osteoplastic  resection 
of  the  spine,  an  operation  never  very  widely  employed,  and  now, 
very  properly,  we  believe,  in  disrepute:  yet  to  this  one  subject  nearly 
thirteen  pages  are  devoted.  The  section  on  amputations  is  especially 
complete.  Orthopedic  surgery  is  slighted,  as  are  gynecological 
operations.  While  the  operations  on  bones  in  general  are  sufficiently 
described,  bone  wax  is  not  even  mentioned.  The  accounts  of  pros- 
tatectomy are  antiquated,  the  author  apparently  having  failed  to 
grasp  the  essential  points  of  the  technique  of  suprapubic  prostatec- 
tomy as  practised  by  Freyer,  and  of  the  perineal  operations  developed 
by  Albarran,  Hartmann,  and  Proust.  Young's  method  of  "con- 
servative perineal  j)rostatectomy"  is  not  mentioned.  Dr.  Bickham 
states  that  "other"  operations  on  the  prostate  than  those  described 
have  been  omitted  as  lielonging  more  especially  to  genito-urinary 
surgery;  but  to  relegate  all  the  best  oj)erations  to  the  realm  of  special- 
ism, and  to  pernn't  the  general  surgeon  to  attempt  only  those  which 
are  truly  blind,  })loo(ly,  and  barbarous,  is  to  enunciate  a  principle 
in  surgery  which  we  believe  to  be  thoroughly  erroneous. 

The  operations  on  the  gall-bladder  are  incompletely  and  inade- 
quately described,  and  the  operations  of  gastrostomy  known  by  the 
names  of  Marwedel  and  Ssbanajew-Frank  (not  Franck),  might  well 
have  been  omitted.  The  account  of  perineal  cystotomy  (lateral 
lithotomy)  is  hazy,  and  the  nomenclature  of  perineal  operations  on 
the  male  is  in  general  confused,  the  old  oj)eration  of  "perineal  sec- 
tion" (the  "London"  operation)  being  described  as  Wheelhouse's, 
merely  because  the  use  of  Wheelhouse's  staff  is  advised;  and  Cock's 
operation  is  called  perineal  section.  The  illustrations  are  very  clear, 
even  semidiagrammatic;  but  they  sometimes  will  give  a  decidedly 
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false  impression  to  the  student,  and  not  seldom  are  lacking  in 
those  minor  details  which  count  for  so  much  in  bringing  an  operation 
to  a  satisfactory  conclusion.  Jf  another  edition  shall  be  called  for, 
we  will  hope  to  see  much  condensation  of  essential  matter,  and  to 
find  many  procedures  seldom  seen  but  in  print  totally  excluded  from 
the  volume.  A.  P.  C.  A. 


A  Text-book  of  Special  Pathology.  By  J.  Martin  Beattie, 
M.D.,  Professor  of  Pathology  and  Bacteriology  in  the  University 
of  Sheffield,  and  W.  E.  Carnegie  Dickson,  M.D.,  Lecturer 
on  Pathological  Bacteriology  in  the  University  of  Edinburgh. 
Pp.  599;  191  illustrations. ^Philadelphia:  P.  Blakiston's  Son 
&  Co.,  1909. 

As  in  their  Text-hook  of  General  Pafhohgy,  noticed  in  these  col- 
umns several  months  ago,  Drs.  Beattie  and  Dickson,  in  their  Text- 
book of  Special  Pathology,  state  that  if  any  excuse  were  necessary 
for  adding  another  to  the  many  text-books  of  pathology,  it  would 
be  found  in  the  fact  that  the  present  volume  is  leased  on  the  teaching 
of  the  F^dinburgh  school,  and  that  some  fundamental  points,  which 
have  been  taught  at  Pxlinburgh  for  years,  have  not  elsewhere  received 
sufficient  attention.  Such,  perhaps  excusable,  insularity  is  not 
the  best  incentive  to  the  ])reparation  of  a  scientific  treatise  and 
must  be  ignored  in  estimating  the  value  of  the  book — which  should 
be  judged  solely  by  its  intrinsic  merits.  Thus  judged,  the  book 
is  found  to  contain  the  main  facts  of  special  pathology,  clearly  and 
concisely,  in  some  places  somewhat  dogmatically  stated.  Special 
emphasis  has  been  laid  upon  gross  morbid  anatomy — in  which  the 
book  is  relatively  strong;  but  microscopic  anatomy  is  rather  neglected 
and  there  is  little  or  no  discussion  of  pathogenesis.  There  is  some 
reason  for  excluding  diseases  of  the  eye  and  the  ear;  but  the  omis- 
sion of  all  reference  to  the  female  genitalia,  while  including  the 
mammary  gland  and  the  male  genitalia,  engenders  the  suspicion 
that  perhaps  ennui  overtook  the  authors.  What  there  is  in  the 
book  is  very  good — the  making  of  a  really  good  book.  A.  K. 
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A  Clinical  Procedure  for  the  Recognition  of  Sugar  in  the  Urine  with 
Orthonitrophenylpropiolic  Acid  as  an  Indicator.- — Bottl'  (Sor.  cle  biologic, 
1 !)()!),  Ixvi,  972)  (It'.scril)e.s  tlic  niethod  of  using  orthonitrophenylpro- 
piolic acid  as  an  indicator  of  .sugar  in  the  urine.  He  says  that  it 
is  superior  in  sensitiveness  and  precision  to  the  numerous  copper  or 
alkaline  bismuth  solutions  in  general  use.  The  reagent  is  made  by 
mixing  5  c.c.  of  fresh  10  per  cent,  sodium  hydroxide  with  3.5  grams  of 
jjure  ortlionitro])henylproj>iolic  acid  powder  and  adding  distilled  water 
to  make  up  to  a  liter.  Its  employment  consists  in  adding  1  c.c.  of  urine 
to  8  c.c.  of  the  reagent  in  a  test-tube,  and  heating  the  upper  layers.  As 
soon  as  it  comes  to  a  boil,  add  drop  l)y  drop  another  cubic  centimeter 
of  urine.  Then  heat  again.  If  the  urine  contains  glucose,  there  Avill 
appear  a  blue  color  with  more  or  less  j)recipitati<)n  of  small  particles  of 
indigo  blue.  If  the  reduction  occurs  spontaneously  before  the  second 
t)oiling,  the  glucose  content  can  be  estiniated  to  be  10  grams  per  liter  or 
mr)re.     The  reaction  is  trustworthy,  very  easy,  and  sensitive. 


Statistics  of  Gonorrhoeal  Arthritis. — In  the  (ourse  of  a  fifteen-year 
practice,  among  820  cases  of  gonorrhtea,  Jordan  (St.  Pefersbiirger 
med.  Work.,  1909,  xxxiv,  59)  has  obsened  eighteen  cases  of  gonorrhfieal 
arthritis.  This  is  a  frequency  of  2.1  per  cent.,  and  agrees  well  with  the 
figures  of  other  reports.  The  time  of  appearance  of  the  arthritis  has 
varied.  Five  cases  occurred  in  five  to  seven  days  after  the  onset  of  the 
urethritis;  2  ca.ses,  in  the  course  of  the  first  two  months;  11  cases,  in  the 
chronic  stage.  However,  in  most  reports  the  figures  of  early  occurrence 
are  not  so  reliable,  inasmuch  as  they  depend  solely  upon  the  statements 
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of  the  patients  as  to  the  onset  of  the  urethritis.  One  thin<r  is  certain, 
that  is,  arthritis  may  be  an  early  coinpHeation  of  specific  urctiiritis.  As 
prc<nsj)()slnir  causes  of  the  arthritis,  exposure  to  cold,  trauma  of  the 
affected  joints,  erection  and  trauma  of  the  urethra  must  be  considered. 
In  addition,  an  individual  ])redisposition  to  gonorrha'al  arthritis  is 
illustrated  by  two  cases  already  so  affected  in  previous  attacks  of  ure- 
thritis, '^l^he  ai2;e  of  the  patient  is  no  factor  in  the  frequency  of  the  com- 
plication. A  single  joint  was  affected  in  7  of  the  18  cases,  2  joints  in  5 
cases,  3  joints  in  2,  and  4  in  4  cases.  Of  the  single  joints,  the  knee  wa's 
involved  twelve  times,  the  ankle  eight  times,  the  wrist  four  times,  the 
elbow  twice,  the  shoulder  and  the  hip  each  once.  Six  cases  showed 
simple  hydrops,  11  serofibrinous  exudate,  and  only  1  case  phlegmonous. 
The  fever  was  mild  and  intermittent.  As  to  prognosis,  9  cases  came 
to  restitutio  ad  integrum.  In  5  slight  stiffness  remained  with  swell- 
ing of  a  joint.  Two  had  outspoken  ankylosis  and  2  refused  treatment. 
The  author  adds  nothing  from  his  own  ex|>erience  as  to  the  results 
obtained  Avith  Bier's  hyperemia  and  the  newer  methofls  of  treatment. 

The  Anatomical  and  Clinical  Relations  of  the  Sphenopalatine  (Meckel's) 
Ganglion  to  the  Nose  and  its  Accessory  Sinuses. — Sluder  (New  York 
Med.  Jour.,  1909,  xc,  293)  calls  attention  to  the  intimate  relation  of 
Meckel's  ganglion  to  the  walls  of  the  accessory  sinuses  of  the  nose  and 
the  common  wall  of  the  nose  itself.  It  lies  close  to  the  top  of  the  pterygo- 
])alatine  fossa  just  below  the  sphenoidal  sinus.  The  sphenopalatine 
foramen  is  accurately  placed  just  ])Osterior  to  and  immediately  below 
the  posterior  tip  of  the  middle  turbinate  bone;  and  the  ganglion  is 
close  to  the  plane  of  this  foramen,  from  2  to  9  mm.  from  the  general 
membrane  of  the  nose.  With  such  intimate  anatomical  association, 
clinical  manifestations  from  the  extension  of  inflammation  or  its  prod- 
ucts would  seem  of  almost  necessary  occiUTcnce.  Sluder  has  observed 
characteristic  disturbances  follow  postethmoidal  and  sphenoidal  inflam- 
mations which  cannot  be  explained  otherwise  than  by  assuming  that 
Meckel's  ganglion  had  become  involved  by  extension.  This  has  also 
occurred  from  the  nose  proper,  but  never,  so  far  as  known,  from  the 
maxillary  sinus.  In  such  cases  of  grippe  origin,  the  pain  has  persisted, 
neuralgic  in  nature.  The  tyj^ical  pictin-e,  as  drawn  from  47  cases, 
is  of  pain  which  begins  at  the  root  of  the  nose,  extends  downward  over 
the  maxilla,  and  backward  on  the  mastoid,  to  become  severest  about 
5  cm.  posteriorly  to  its  tip.  Then  extending  backward,  it  takes  in  the 
entire  occiput,  and  down  into  the  neck,  shoulder  blade,  shoulder,  and 
sometimes  the  axilla.  With  the  severest  attacks  it  extends  into  the  arm, 
forearm,  hand,  and  fingers.  It  rarely  invades  the  upper  part  of  the  head. 
It  may  extend  into  the  brow  or  the  zygoma.  Concurrent  salivation,  a 
"metalic"  taste,  earache,  toothache,  and  pain  behind  the  eye  have  been 
noted.  Sluder  has  applied  cocaine  solution  to  the  nasal  mucous  mem- 
brane overlying  the  ganglion  with  success,  and  has  injected  alcohol 
directly  into  the  ganglion,  aborting  attacks  successfully. 


A  New  Method  of  Recognizing  Ulcers  of  the  Upper  Alimentary  Tract  and 
Determining  their  Localization. — Einhorn  (Berl.  Idin  Woch.,  1909, 
xlvi,  742)  has  devised  a  method  for  recognizing  positively  the  presence 
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(»f  ulcers  ill  tlic  u|i|)fr  digestive  tract,  and  cs|)c(i;il|\  ilicir  localization. 
At  nine  in  the  cvcniiii^  the  |)ati('nt  swallows  in  a  <^clatiii  caj)sul('  tlic 
st)-call('(l  (liKHlcnal  bucket  devised  hy  the  autlior,  to  which  a  thread  of 
twisted  silk  is  made  fast.  This  thread  can  reach  from  the  lip.s  75  em. 
in  the  alimeiitarv  canal.  The  ne.xt  mornini;  at  seven  or  eight  o'clock, 
wiiile  the  patient  is  fasting,  the  apparatus  is  withdrawn.  In  cases  of 
ulcer,  where  the  thread  comes  into  contact  with  the  latter  there  is  a 
brown  or  black  stain  on  that  exact  portion.  The  distance  of  this  from 
the  lij)s  gives  the  situation  of  the  ulcer.  With  this  "thread-impregna- 
tion test,"  ulcei-s  in  the  (eso])hagus,  cardia,  smaller  cunature  of  the 
stomach,  pylorus,  and  duodenum  can  be  recognized,  whereas  it  is  not 
so  practical  for  those  in  the  greater  cur\atui-e  and  fundus. 


Cutaneous  Pigmentation  as  an  Incomplete  Form  of  von  Recklinghausen's 
Disease.— F.  P.  Wkukk  (lirit.  Jour.  Dmnat.,  U)(M>,  xxi,  49),  in  lUOG, 
reported  the  case  of  a  fifteen-year-old  girl  in  whom  the  skin  of  the  trunk 
and  neck  was  mottled  with  numerous  ])igmented  areas  varying  in  size 
and  shaj)e.  The  earliest  pigmentation  was  at  the  back  of  the  neck,  noted 
by  the  mother  when  the  patient  was  only  eighteen  months  old.  Since 
then  it  had  gradually  develoj)ed,  and  relatively  faint  spots  and  jjatches 
had  recently  aj)])eared  on  the  extremities.  The  variety  in  color  and  form 
of  the  areas  of  pigmentation  and  their  situation  (mainly  on  the  trunk) 
made  it  seem  most  probable  that  the  case  was  an  incomplete  form  of  von 
Recklinghausen's  disease.  Only  one  small,  flaccid,  molluscous  tumor 
was  found  on  the  lower  back.  In  190S  the  diagnosis  was  confirmed 
by  the  formation  of  several  other  molluscous-like  tumors  in  various 
parts  of  the  skin.  The  pigmentation  was  darker  and  new  brown  spots 
had  appeared.  Though  the  term  "von  Recklinghausen's  disease" 
should  be  confined  to  cases  showing,  (1)  obvious  neurofil)romas  in 
connection  with  nerve  trunks,  (2)  molluscous  tumors  of  the  skin,  and 
(3)  cutaneous  pigmentation,  yet  Weber  feels  that  incomplete  or  anoma- 
lous forms  certainly  occur  in  which  one  or  even  two  of  this  triad  of 
morbid  features  may  be  wanting.  He  would  classify  these  forms  as 
follows:  (1)  Cases  of  plexiform  neuromas  unaccompanied  by  mol- 
luscous skin-tumors,  with  or  without  cutaneous  pigmentation.  (2) 
Cases  of  multiple  molluscous  tumors  unaccompanied  by  any  obvious 
neurofibromatosis  of  the  nerve  trunks,  with  or  without  any  decided 
pigmentation.  (3)  Cases  of  pigmentation  without  neurofibromas  of 
nerve  trunks  or  cutaneous  neurofibromas.  (4)  Anomalous  cases  of 
neurofibromatosis  complicated  by  the  co-existence  of  bony  or  epi- 
dermic changes. 


Abolition  of  the  Corneal  Reflex  as  a  Diagnostic  Sign  of  Hemiplegia 
in  Coma.— Mii.iAU  (Prof/rr.s  med.,  1909,  xviii,  229)  emphasizes  the 
im[)ortance  of  the  loss  of  the  corneal  reflex  in  difi'erentiating  a  hemi- 
plegia during  coma.  WhcTi  the  cornea  is  touched,  the  lids  are  normally 
contracted  at  once  and  the  eye  closed.  W'hile  an  individual  is  in  coma, 
if  he  has  a  hemiplegia,  this  energetic  reflex  is  abolished.  This  occurs 
on  the  side  of  the  j)aralysis,  and  is  absolutely  constant.  Miliau  considers 
it  valuable  evidence  and  has  found  it  most  useful.  In  crossed  })aralysis, 
in  bulbar  lesions,  the  loss  is  on  the  side  of  the  facial  paralysis  and 
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()])j)(),site  to  the  paralyzed  linihs.  In  Jacksoiiian  epilepsy  the  reflex  is 
lost  on  the  side  of  the  eoiivulsive  seizures,  and  on  both  sides  wIhmi  the 
convulsions  become  ifeneral.  This  is  ])articularly  useful  in  distintfuish- 
intj  hysterical  convulsions  from  true  epilepsy.  If  the  comatose  condition 
is  due  to  an  intoxication,  the  reflex  is  absent  bilaterally.  Chloroform 
narcosis  is  an  example  of  this.  In  uremia,  however,  reservations  must 
be  made,  inasmuch  as  this  intoxication  is  occasionally  accompanied  by 
|)artial  j)aralysis  dej)endent  upon  cerebral  lesions,  either  toxic  or  due 
to  (fdcma. 


The  Clinical  Value  of  Antitrjrpsin  Determinations  in  the  Blood. — Jacob 
(Mi'nir/i.  nicd  Woch.,  l',)()9,  Ivi,  1301)  has  studied  the  antitryptic  content 
of  the  blood  in  various  diseases,  his  material  numbering  about  100  cases. 
Fuld's  method  was  employed  in  the  experiments.  His  study  leads  Jacob 
to  conclude  that  an  increase  of  antitrvptic  ferment  of  the  blood  serum 
occurs  in  a  relatively  large  ninnber  of  diseases.  It  is  practically  constant 
in  severe  cachexia,  l)ut  is  also  very  frequently  present  in  all  diseases 
associated  with  changes  in  the  white  blood  cells.  Finally,  it  may  be 
obsersed  in  a  nuniber  of  cases  in  which  neither  of  these  factors  is  present. 
The  occurrence  and  the  cause  of  the  reaction  are  still  quite  obscure; 
a  positive  result  is  obtained  in  such  a  variety  of  diseased  conditions  that 
no  diagnostic  significance  can  be  attached  to  it. 


A  Reaction  in  the  Umbilical  Blood  of  Newborn  Infants:  A  Contribution 
to  the  Study  of  Much's  Psychoreaction. — Bauer  {Mi'inch.  med.  Woch., 
1909,  Ivi,  1307)  has  studied  the  reaction  described  by  Much  in  the 
blood  of  patients  suffering  with  dementia  jjraecox,  etc.,  in  which  a 
positive  result  is  indicated  by  inhibition  of  cobra  hemolysis  after  the 
addition  of  the  patient's  serum  to  the  hemolytic  material.  The  author 
finds  that  serum  obtained  from  the  umbilical  cord  of  the  newborn  gave 
a  positive  result  in  practically  all  of  17  cases.  The  blood  serum  of  16 
older  children  and  adults  in  no  case  gave  a  positive  reaction,  wdiile  of 
9  sucklings  examined,  only  one  w^as  positive.  The  results  obtained  by 
the  author  indicate  that  the  reaction  is  not  specific,  and  the  name 
"psychoreaction"  should  not  be  applied  to  it.  The  author's  investi- 
gations are  beino-  continued. 


Vaccine  Bodies. — Czapleav.ski  (Deuf.  vied.  Woch.,  1909,  xxx\-,  1152) 
obtained  human,  somewhat  "purulent"  lymph  from  a  vaccinated  child 
for  study.  Cultures  on  various  media  showed  the  lymph  to  be  free  from 
bacteria;  stains  also  failed  to  demonstrate  any  bacteria,  but  the  author 
considered  the  stains  unsatisfactory,  for  no  leukocyte  nuclei  were  found 
in  this  "  purulent"  material.  (Cram-Weigert  with  carbol-f uchsin counter- 
stain,  gentian  violet,  carbol-f  uchsin  and  Giemsa  stains  were  tried). 
By  a  special  modification  of  the  staining  technique  the  author  obtained 
very  unexpected  objects,  which  he  later  demonstrated  also  in  vaccine 
lym])h  from  man,  the  calf,  and  the  rabbit.  Further  study  revealed  new 
forms  which  reminded  the  author,  both  in  appearance  and  staining 
reaction,  of  the  cycles  of  certain  protozoa,  especially  coccidia,  herao- 
sporidia,  and  microsporidia.  The  author  believes  he  has  obser\'ed  both 
asexual  (schizogomie)  and  sexual  (sporogonia)  cycles,  corresponding  to 
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the  double  eycles  of  cocc-idia  and  malarial  parasite.s.  Tlie  asexual  and 
sexual  tonus  are  descril)e<l  in  various  stai^es.  In  a  detailed  paper,  soon 
to  apj)ear  (Zr///r^/W. ////•  li<iLt.),  tlie  tecliiiiciue  will  Ix-  fully  dtscrihed  and 
niierophoto<i:raplis  puhlislied. 

The  Treatment  of  Typhoid  Bacillus  Carriers. — I.iefmann  {Mihirh.  mrd. 
Work.,  19U'.>,  Ivi,  50U)  diseusses  the  problem  of  the  dis])osal  of  ehronic 
typhoid  baeillus  earners  who  are  themselves  in  good  health,  but  a 
souree  of  danfjer  to  others.  It  is  important  naturally  to  render  them 
harmless  to  the  eommunity,  and  yet  the  many  researches  for  this  purj)ose 
have  been  without  results.  But  it  seemed  to  Liefmann  that  fjood  results 
might  be  obtained  with  the  Bulgarian  sour  milk,  the  so-calletl  Goghurt, 
whieh  is  such  a  favorable  medium  for  the  growth  of  intestinal  Mora. 
He  fed  this  to  three  bacillus  carriers  for  a  long  period,  taking  care  that 
the  diet  be  not  so  rich  in  proteins  as  to  interfere  with  a  strong  intestinal 
putrefaction.  After  seven  weeks  typhoid  bacilli  were  found  in  the 
stools  of  one  of  the  individuals,  but  never  again  since,  although  search 
was  kept  up  diligently  for  a  period  of  eleven  weeks  from  the  beginning 
of  the  treatment. 


The  Rare  Forms  of  Cyanosis:  Polycythemia,  Methemoglobinemia,  and 
Sulph-hemoglobinemia. — ('LARKE(J/rc/./^('r'o/Y/,  190*J,  Ixxvi,  14)^)  describes 
the  commoner  forms  of  cyanosis  due  to  imperfect  aeration  of  the  blood, 
as  in  heart  disease,  pneumonia,  pleurisy,  emphysema,  and  tubercu- 
losis. Polycythemia  is  the  form  occurring  in  conjunction  with  a  high 
red  blood  count.  But  the  rarest  of  all  forms  is  that  produced  by  an 
alteration  of  the  blood  pigment  itself.  If  this  abnormal  pigment  is 
methemoglobin,  the  condition  may  l)e  clue  to  dnig  poisoning  (acetanilide, 
phenacetin,  sulj)honal,  trional),  or  auto-intoxication  by  the  absorption 
of  nitrites  from  the  intestines  in  cases  of  chronic  diarrhfjea.  If  the 
pigment  is  sulph-hemoglobin,  it  is  probably  associated  with  chronic 
constipation,  and  is  the  result  of  the  hyperformation  or  hyperabsorp- 
tion  of  H^S  or  the  presence  in  the  blood  of  an  abnormal  reducing  agent 
acting  with  a  small  trace  of  HjS.  The  methemoglobin  cases  improve 
as  the  enteritis  is  cured,  and  the  sulph-hemoglobin  cases  recover  if  the 
bowels  are  kept  open. 

The  Ipecac  Treatment  of  Amoebic  Dysentery. — Dock  {New  York 
Med.  Jour.,  1909,  xc,  49)  emphasizes  the  use  of  ipecac  in  chronic  amoebic 
dysentery,  in  which  he  has  had  remarkably  good  results.  From 
experiments,  he  suggests  a  direct  destructive  action  of  the  drug.  In 
addition  there  is  a  cholagogue  and  sometimes  a  purgative  action. 
Clinically,  in  cases  treated  with  ipecac  a  cessation  of  amoeboid  motion 
of  the  parasites  occurs  in  a  few  hours.  In  one  to  three  days  they  dis- 
appear completely.  In  the  same  time  the  stools  lo.se  their  dysenteric 
character.  ^lucus  and  blood,  later  })us,  (lisaj)))ear,  and  the  stools 
re.semble  those  of  mild  enteritis  or  even  become  formed.  The  etl'ect 
upon  the  other  ()rotozoa  in  the  stools  varies.  The  patient  should 
always  be  kej)t  in  bed.  The  ipecac  is  .sometimes  depressing.  With 
the  idea  of  getting  the  remedy  into  as  clo.se  contact  as  possible  with  the 
parasites,  there  should  be  a  preliminary  pugation  with  salts.  All  food 
should  be  stopped  while  the  ipecac  is  being  taken,  and  only  liquids 
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used  after  it.  The  dose  of  ipecac  varies  with  the  severity  of  the  case, 
from  30  to  60  fijrains  beinjr  jjiven  at  first,  and  then  20  to  40  grains  twice 
a  day,  for  three  days.  This  is  less  troiil)lesome  and  just  as  efficient  as 
smaller  doses  at  frecjuent  intervals.  Coating  the  pill  with  salol  or 
keratin  prevents  solution  in  the  stomach  and  attendant  emetic  action. 
Salivation  is  occasionally  produced.  Griping  may  follow,  but  is  easily 
controlled  with  atropine. 

Chronic  Cholecystitis  as  a  Cause  of  Myocardial  Incompetence. — Babcock 
{Jour.  Amer.  Med.  Assoc,  1909,  lii,  1004)  reports  13  cases  in  which 
the  effect  of  cholecystitis  is  seen  in  myocardial  incompetency;  5  of  these 
cases  suffered  with  dilatation,  arrhythmia,  and  feebleness  of  the  heart's 
action  plus  murmurs:  in  short,  subjective  and  objective  symptoms 
of  serious  heart  disease.  Two  cases  had  attacks  of  pain  that  had  been 
called  angina  pectoris  or  were  of  an  anginoid  character.  Evidences  of 
myocardial  inadequacy  followed  the  attacks.  A  group  of  3  cases  had 
intermittence  of  the  pulse  of  long  standing  and  very  intractable.  Two 
cases  of  valvular  disease  suffered  a  decompensation  due  to  outspoken 
attacks  of  hepatic  colic.  The  explanation  of  the  effect  of  the  gall- 
bladder disease  upon  the  heart  is  difficult.  Several  theories  may  be 
advanced :  (1)  The  chronic  myocarditis  may  be  the  result  of  the  chronic 
gall-bladder  infection — the  circulation  of  bacteria  and  their  toxins. 
The  acute  myocarditis  due  to  an  acute  cholecystitis  is  well  known.  (2) 
The  bile  constituents  have  a  depressing  effect  upon  the  myocardium. 
Stewart  and  King  have  proved  that  biliverdin  is  toxic  to  heart  muscle 
and  that  bile  salts  increase  the  blood  pressure.  (3)  Inasmuch  as  the 
splanchnics  are  the  regulators  of  the  circulation,  their  disturbance  may 
prove  an  added  factor  by  unfavorably  affecting  an  already  weakened 
heart  and  so  leading  to  its  dilatation  and  incompetence.  (4)  The 
disastrous  effect  of  biliary  colic  upon  the  heart  is  probably  a  reflex 
result  of  stimulation  of  the  filaments  of  the  pneumogastric  distributed 
to  the  wall  of  the  gall-bladder.  It  is  probable  that  there  must  be  a 
predisposing  cause  residing  in  the  heart  muscle,  a  chronic  myocarditis, 
in  consequence  of  which  the  heart  is  unfavorably  affected  by  influences 
which  a  healthv  luvocardium  Avould  be  able  to  resist. 


Meat  as  a  Source  of  Infection  in  Tuberculosis. — Liitlejohn  {Practi- 
tioner, 1900,  Ixxxii,  843)  states  that,  to  the  community  at  large,  the  risk 
of  contracting  tuberculosis  by  eating  the  meat  of  tuberculous  animals 
is  not  so  great  as  generally  believed.  Imperfect  inspection  makes  the 
risk  greater  than  it  should  be,  a  risk  which  concerns  especially  those  who 
buy  cheap  meat  and  eat  such  commonly  infected  organs  as  the  lungs, 
udder,  and  mesenteries.  The  relative  infrecpiency  of  tuberculosis  in 
all  but  cattle  and  pigs  makes  them  the  only  food  animals  at  all  dangerous 
to  man.  The  flesh  of  tuberculous  animals  is  not  necessarily  infectious, 
and  when  so,  in  many  instances,  it  is  due  to  secondary  contamination 
by  means  of  the  knife,  butcher's  cloth,  and  dressing.  Cooking  is  suffi- 
cient ordinarily  to  destroy  tubercle  bacilli  on  the  outside  of  a  roll  or  joint, 
but  not  in  the  centre.  Finally,  digestion,  salting,  or  smoking  have  little 
or  no  disinfecting  effect.  However,  the  rarity  of  tuberculous  foci  in  the 
flesh,  even  in  advanced  cases,  makes  ordinary  cooking  efficient  if  the 
thick  rolls  and  joints  are  avoided  and  the  meat  is  well  done. 
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The  Surgical  Treatment  of  Benign  Affections  of  the  Stomach,  Especially 
of  Gastric  Ulcers  and  their  Sequels,  with  Particular  Reference  to  their 
Late  Results.  lUscii  {Arrliir /.  Idin.  Cliir.,  1909,  xc,  1)  says  that  most 
(icnnaii  surijeons  arc  aojn'eci  that  gastro-eiiterostoiny  is  the  normal 
treatmtMit  for  (jastric  ulcer,  and  that  resection  is  justified  only  when 
there  exists  an  indurated  tumor,  in  which  there  is  some  suspicion  of 
cancer.  Kronlein  considered  that  operation  was  absolutely  indicated 
in  the  presence  of  pyloric  stenosis,  in  atonic  gastresia  and  gastroptosis, 
and  in  frequently  recurring  sliglit  hemorrhages.  Busch  reviews  124 
cases  of  benign  att'ections  of  the  stomach  operated  on  by  Kiirte,  in  which 
129  operations  were  |)erf()rmed.  Of  70  ulcer  cases,  65  were  completely 
free  of  troul)le  more  than  one  year  after  operation,  8  were  able  to  work 
with  sliglu  stomach  disturbances,  and  in  2  cancer  developed  in  the 
floor  of  the  ulcer.  In  85.5  per  cent,  of  the  cases  in  which  long  con- 
tinued internal  tiierapy  had  failed,  a  successful  result  was  obtained 
after  operation.  In  12  resections  the  end-results  were  good  in  all, 
although  in  2  cases  another  operation  was  necessary  because  of  a  re- 
current stenosis.  He  concludes  that  for  ulcer  stenosis,  as  well  as  for 
ulcer  persisting  in  s])ite  of  long-continued  internal  treatment,  the  pos- 
terior, retrocolic  gastro-enterostomy,  by  means  of  a  circular  double  row 
of  sutures,  is  the  operation  of  choice.  Especially  for  an  open  ulcer  it  will 
be  advisable  to  kee])  u]),  for  several  weeks  after  operation,  treatment 
with  food  of  reduced  acidity,  with  later  washing  out  of  the  stomach, 
and  a  careful  selection  of  foods.  Resection  should  be  done  when  there 
is  a  suspicion  of  malignancy,  or  in  callus  ulcer,  especially  when  they 
press  upon  neighboring  organs,  as  the  liver  and  pancreas.  It  should 
always  be  circular  according  to  Riedel's  suggestion.  In  many  cases 
it  will  be  doubtful  whether  radical  resection  or  the  less  dangerous 
gastro-enterostomy  should  be  done.  The  nervous  diseases  of  the  stomach 
should  not  be  o])erated  on.  There  are,  however,  cases  in  which  only 
an  exploratory  laparotomy  will  determine  whether  an  ulcer  exists  or  not. 


The  Value  of  Intravenous  Adrenalin- Saline  Solution  in  the  Treatment 
of  Peritonitis. — IIp:ine<"KE  (Arrliir  f.  klin.  (liir.,  1909,  xc,  102)  says 
that  the  excellent  results  obtained  by  Ileidenhain  in  peritonitis,  by  the 
intravenous  infusion  of  adrenalin-saline  solution,  are  remarkable,  in 
view  of  the  transitory  influence  of  adrenalin  in  raising  the  blood  press- 
ure.    Xo  investigator  has  yet  obseiwed  a  lasting  effect  on  the  blood 
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pressure,  ('\('n  for  hours,  in  animal  experimentation;  nor  has  anyone 
observed  that  its  influence  is  exerted  on  the  vasomotor  centres,  so  that 
this  tlieorv  must  have  a  purely  hypoth(>tical  basis.  The  disturbances 
(h'pend  upon  a  paralysis  of  the  vasomotor  centres.  The  intravenous 
infusion  will  raise  the  blood  pressure  in  every  stage  of  collapse  in  peri- 
tonitis, but  only  for  a  few  minutes.  Its  effect  is  no  greater  on  the  blood 
pressure  in  collapse  than  in  a  normal  condition.  When  the  salt  solution 
is  added,  the  effect  of  the  adrenalin  will  last  somewhat  longer,  but 
this  is  probably  due  to  the  effect  of  the  salt  solution,  not  of  the  adrenalin. 
The  influence  of  the  latter  must,  therefore,  be  very  limited,  and  the 
success  of  Heidenhain  must  have  been  due  to  the  salt  solution,  the 
influence  of  wiiich  on  the  blood  pressure  is  much  less  than  tiiat  of 
adrenalin,  but  nnicli  more  jtermanent.  Its  effect,  however,  is  not  con- 
stant. In  those  cases  in  whieli  there  has  been  a  loss  of  much  body  fluid 
its  effect  is  very  marked,  and  may  be  life  saving,  ])ut  when  this  confli- 
tion  does  not  exist  it  is  not  verv  valuablee. 


Operations  for  Recurrence  in  Trigeminal  Neuralgia. — BtJDiNGER  (DeuL 
Zcltsch.  f.  C/iir.,  1!)()9,  xcix,  164)  says  that  the  present  views  con- 
cerning the  dangers  to  which  the  eye  is  exposed  in  extirpation  of  the 
Gasserian  ganglion  are  too  optimistic,  and  that  it  is  desirable  that  some 
method  be  sought  which  may  be  substituted  for  it.  He  reports  a  case 
in  which  the  neuralgia  was  confined  to  the  left  inferior  dental  and 
lingual  nerves.  There  was  continuous  lacrvmation  from  the  left  eye, 
but  no  other  disturbances  in  it.  The  two  nen^es  were  exposed  within 
the  mouth  near  the  entrance  to  the  inferior  dental  canal,  and  a  1  cm. 
piece  of  each  removed  cranialward.  About  a  half-year  later  the  pain 
recurred  and  was  soon  as  bad  as  ever,  and  the  patient  much  depressed. 
About  a  year  after  the  first  operation  the  trunk  of  the  inferior  maxillary 
division  of  the  fiftli  nerve  was  resectetl  to  the  base  of  the  skull,  after 
a  temporary  resection  of  the  zygoma.  The  attacks  of  pain  were  again 
relieved  for  nearly  a  year,  when  they  began  again  and  soon  became 
of  the  old  severe  t\'pe.  Extirpation  of  the  ganglion  was  now  proposed  to 
the  patient,  and  was  declined  because  of  the  risk  to  the  eye.  About  ten 
months  after  the  second  operation  the  base  of  the  skull  was  exposed  as 
in  the  second  operation.  Then  the  bone  was  chiselled  away  in  an  area 
about  1.5  cm.  in  diameter,  from  the  lowest  part  of  the  temporal  fossa. 
The  medial  border  of  the  defect  was  about  1  cm.  distant  from  the  fora- 
men ovale.  The  bridge  of  bone  between  the  two  was  then  chiselled 
away.  The  trunk  of  the  inferior  maxillary  nerve  in  the  region  of  the 
bony  canal  was  thickened  and  club-shaped,  and  sent  fine  twigs  into  the 
old  scar  tissue.  It  was  isolated,  and  by  pressing  outward  the  dura,  was 
followed  to  the  ganglion,  cut  through,  and  drawn  out  as  a  whole.  The 
hemorrhage  stopped  after  a  short  compression.  A  piece  of  the  bone 
chiselled  away  was  properly  shaped  so  that  it  fitted  exactly  into  the 
foramen  ovale  and  was  wedged  into  the  foramen  to  prevent  the  regenera- 
tion of  the  nerve  tissue.  The  external  portion  of  the  bone  defect  was 
left  open,  and  the  wound  was  closed  in  the  usual  way.  The  t^'pical 
attacks  of  pain  did  not  recur  after  this  operation.  The  chief  objects  of 
the  operation  were:  to  open  up  the  foramen  ovale  in  order  to  remove 
the  neuromatous  formation  from  its  narrow  bonv  canal,  to  remove  as 
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iiukli  ;i.s  ])»)s,sil)l('  dl'  llic  iicrvc  trunk,  and  to  close  the  canal  with  hone- 
to  prevent  refjeneration.  Tlie  faet  that  there  has  been  no  recurrenee 
up  to  the  present  time,  three  and  one-half  years  after  the  last  operation, 
shows  its  advanta<;e  over  the  other  peripheral  o|)erations,  and  there 
is  the  j)ossil)ility  that  the  cure  may  be  permanent. 

Fracture  of  the  Astragalus  with  Luxation  of  the  Fragments.-  'Sl.w- 
CI.AIKK  and  rKTTiiKAi  {Arc/iir.  f/i'ii.  </.  c/iir.,  I'.IO'.),  ill,  ',7o)  sav  that 
these  fractmrs  do  not  include  dislocations  complicated  by  fracture, 
since  the  dislocation  in  such  cases  is  the  dominatin<i;  condition,  but 
those  eases  in  which  the  fracture  is  the  first  condition  to  be  noted,  as 
when  a  displaced  fraijment  is  detected  under  the  skin.  These  fractures 
are  very  rare.  The  disj)lacement  is  due  to  indirect  force,  the  traimiatism 
inducinij  secondarily  forced  movements  of  the  foot  in  which  the  l)one 
is  broken  and  the  fratrnients  disj)laced.  When  the  fracture  is  anterior 
to  the  intero.sseous  li<);ament  unitint^  the  ;istra<ralus  to  the  os  calcis,  we 
have  a  fracture  of  the  neck  or  a  decapitation  of  the  astragalus.  In  this 
case  the  posterior  fratijment  is  fixed  by  the  ligament  and  retains  its 
normal  position.  The  anterior  fragment  is  caught  between  the  weight 
of  the  body  above  and  the  bones  below-,  so  that  the  anterior  fragment 
is  enucleated  upward  under  the  skin  on  the  dorsum  of  the  foot.  When 
the  fracture  is  posterior  to  the  interosseous  ligament,  the  body  of  the 
bone  loses  its  strong  attachment  and  i.s  luxated.  The  line  of  fracture 
may  be  more  complicatefl,  so  that  there  may  be  several  fragments.  In 
the  treatment  two  objects  are  sought  after — to  place  the  foot  in  good  posi- 
tion and  to  ()l)tain  good  function.  The  reduction  differs  from  that  in  a 
fractiu'e  of  a  long  bone,  in  that  the  fragments  are  more  or  less  removed 
from  their  original  location  and  are  maintained  in  their  abnormal 
position  by  a  ligamentous  apparatus  which  is  itself  dislocated.  In  a 
number  of  the  ten  collected  cases  a  non-operative  reduction  was  at- 
tempted without  success.  Such  a  reduction  may  be  successful  rarely, 
but  even  then  it  cannot  be  maintained  with  the  aid  of  compression, 
and  vicious  callus  develops,  interfering  with  the  fimction  of  the  tibio- 
tarsal  joint.  The  frequent  communication  with  an  important  joint 
tends  to  defeat  consolidation  and  to  produce  a  concomitant  ai-thritis. 
In  three  cases  reduction  was  accomplished  l)y  operation,  in  all  of  which 
there  was  a  transverse  fracture  of  the  neck.  The  joint  was  freely  opened 
and  the  fragments  coapted.  The  functional  results  appear  to  have  been 
excellent.  Astragalectomy  has  proved  to  be  an  excellent  operation. 
With  vigorous  asepsis  it  is  a  benign  operation,  which  leaves  perfect 
functional  results,  except  in  nmning  and  jmnping.  In  all  the  cases 
it  gave  good  results,  except  in  that  of  Frischen,  which  resulted  fatally. 
This  occurred  j)revious  to  the  period  of  antisepsis.  A  total  astraga- 
lectomy is  usually  preferal)le  to  a  {partial.  In  a  compound  fracture  an 
astragalectomy  should  be  done  as  soon  as  possible. 


The  Technique  of  Intrathoracic  Resection  of  the  (Esophagus. — Tiegel 
{Zciiirahl.  f.  Cliir.,  liJOi),  xxxvi,  1009)  says  that  the  end-to-end  union  of 
the  CEsophagus  to  the  stomach  has  certain  advantages  over  the  lateral 
anastomosis  as  recommended  by  Sauerbruch.  It  saves  a  valuable 
portion  of  the  oesophagus  which  must  be  sacrificed  for  a  lateral  anasto- 
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niosLs,  in  which  it  is  also  (hfiicult  to  j)hicc  the  .sutures.  The  union  is 
also  more  secure  than  in  the  latter.  The  niethoci  su<;(rested  by  Tiejrcl 
is  based  n])on  experimental  work  on  docjs,  and  makes  use  of  a  modified 
Murphy  button.  Tliis  consists  m  <>iving  to  the  male  portion  of  the 
l)Utton  a  more  exi)an(le(l  l)ell-Iike  shaj)e.  An  ol)turat()r  is  made  to  fit 
into  it  and  to  catch  by  a  .sprinii'  which  may  be  loosened  by  li<;ht  pressure 
of  the  finirer.  The  female  portion  is  exactly  the  .same  as  in  the  Murphy 
button.  After  tiie  cardiac  j)ortion  of  the  stomach  has  been  completely 
separated  from  the  diaphrau;m  and  the  vaoi  nerves  from  the  (esophagus, 
the  oesophagus  is  divided  by  a  Paquelin  cautery  between  two  clamps, 
about  4  em.  above  the  stomach.  After  compressing  the  cardiac  end  by 
a  piece  of  gauze  the  elamj)  is  removed  and  the  female  portion  of  the 
button  is  introduced  into  this  ])ortion  of  the  esophagus  and  the  clamp 
again  applied.  The  button  is  then  directed  into  a  portion  of  the  fundus 
of  the  stomach  by  the  finger,  and  is  held  there  by  a  compress  or  a  loose 
ligature.  If  there  is  a  tumor  at  the  cardia  the  l)Utton  must  be  introduced 
through  a  small  incision,  which  must  be  immediately  closed  by  a  clamp 
or  suture.  The  oesoi)hagus  is  ligated  below  the  tumor,  and  this,  with  the 
attached  piece  of  oesophagus,  is  removed  by  a  Patjuelin  cautery  and  the 
edges  of  the  cardiac  opening  in  the  stomach  closed  by  turning  in  the 
edges  with  sutures.  Then  a  movable  piece  of  stomach  is  drawn  into  a 
cone  with  tenaculum  forceps,  and  a  purse-string  suture  introduced 
around  and  about  1.5  cm.  from  the  point  of  the  cone,  including  the 
serous  and  muscular  coats.  The  ends  of  this  suture  are  left  loose. 
The  oral  end  of  the  oesophagus  is  then  turned  forward  by  the  attached 
clamp  and  a  similar  purse  string  suture  placed  in  it,  a  loop  being  left 
opposite  the  free  ends.  Then  a  compress  is  placed  on  the  oesophagus 
above  and  the  end  of  the  same  cut  through  close  to  the  clamp.  With  the 
aid  of  the  ends  of  the  purse-string  suture  and  the  loop  opposite,  the 
male  portion  of  the  button  is  easily  introduced  with  the  obturator.  The 
suture  is  then  tied  around  the  cylinder  of  the  button.  The  female 
portion  of  the  button  lying  loose  in  the  stomach  is  now  forced  into  the 
cone  already  prepared  for  it,  and  an  incision  is  made  in  the  jjoint  of  the 
cone  over  the  button  and  just  large  enough  to  permit  the  cylinder  to  be 
forced  through.  The  obturator  is  now  removed  from  the  oesophageal 
portion  of  the  button  and  the  two  portions  pressed  together  and  locked. 
The  purse-string  suture  in  the  stomach  wall  is  drawn  upward  so  that  it 
may  be  tied  above  the  male  portion  without  constricting  the  oesophagus. 
This  brings  the  serous  surface  of  the  stomach  against  a  considerable 
portion  of  the  outside  surface  of  the  oesophagus,  and  makes  a  good 
closure  of  the  line  of  union  between  the  oesophagus  and  stomach. 


Cancer  of  the  Kidney;  Extirpation;  Cure. — Fillet  (.1??/?.  d.  mal.  d.  org. 
gen.-vrin.,  1909,  ii,  987)  removed  a  cancerous  kidney  about  the  size 
of  the  foetal  head.  The  incision  was  made  along  the  crest  of  the  iUum, 
turning  upward  toward  the  thorax  and  ending  in  the  epigastric  fossa. 
Although  extensive,  this  incision  makes  a  good  exposure  of  renal  tumors. 
The  musculocutaneous  flap  was  turned  over  on  the  abdomen  and  the 
twelfth  rib  resected.  The  tumor  was  then  enucleated  after  ligating  the 
venous  plexuses  uniting  the  tumor  to  its  capsule.  The  inferior  pole  of 
the   kidney    was    enucleated    with    difficulty,    the    promontory    being 


SURGERY  (i05 

iioarlv  rcju-licd  hcforc  this  was  accoiiiplislicd.  'I'lic  ahiiiidaiil  liciiior- 
rliai::c  was  controlled  hy  a  tampon.  The  tumor  hciiijf  hroii^lit  out  of 
the  \vt)im(i,  till'  lii^aturcs  were  tied  and  reversed  several  times  ahont 
the  pedicle,  the  tumor  extirpated,  and  definite  homostasis  provided. 
l)rainatje  and  sutures  were  then  introduce<l.  'I'he  operative  residts 
were  normal.  The  urine  jia.ssed  on  the  first  day  was  4.")()  ijrams,  on  the 
second  dav  1200  ojranis,  and  on  the  third  day  1 ")()()  (trains.  From  the 
ejfjhth  to  the  tenth  day,  2.o  liters,  a  true  j)olyuria  of  convalescence  was 
present.  Microscopic  e.xainination  showed  the  tumor  to  be  an  epithe- 
lioma after  the  tyj)e  of  a  hypernephroma.  Five  weeks  after  operation 
the  patient  \vH  the  hosj)ital  and  took  u])  his  normal  life. 

Palpation  of  the  Ureter  at  the  Superior  Straight  of  the  Pelvis. — Taddei 
(.1/;//.  (I.  iiKil.  (I.  or;/,  (/rn.-iiriii.,  l',)0*J,  i,  U()4)  says  that  the  origin  of  the 
common  iliac  arteries  corres|)()nds  to  the  unihilieus.  The  course  of  the 
common  and  external  iliacs  is,  therefore,  outlined  on  the  abdomen  by 
a  line  from  the  umbilicus  to  the  femoral  pulse  under  Poupart's  ligament, 
or  if  the  femoral  ])ulse  cannot  be  palpated,  to  a  point  1  cm.  internal 
to  the  middle  of  Poupart's  ligament.  The  bowels  should  have  been 
purged,  and  the  ])atient  should  be  in  a  comfortable  position  with  relaxa- 
tion of  the  abdominal  muscles  by  flexion  of  the  thigh  on  the  abdomen 
and  elevation  of  the  head  and  upj)er  part  of  the  trunk.  The  patient 
should  breathe  regularly  with  the  mouth  o})en.  The  palm  of  the  hand 
is  placed  on  the  line  already  traced.  Th(;  hand  will  cover  the  greater 
part  of  the  line  which  will  run  about  under  the  middle  of  the  palm,  the 
tips  of  the  fingers  being  directed  toward  the  umbilicus  and  reaching  to 
about  3  or  4  cm.  from  the  umbilicus.  Jiy  deep  pressure  the  pulsation 
of  the  common  iliac  artery  is  sought.  In  a  large  number  of  cases  this 
{)ulsation  is  easily  ])erceivcd.  The  pulsation  of  the  common  and  external 
iliacs  can  be  distinguished  from  that  of  the  mesenteric  vessels  over  them 
by  the  difference  in  force  determined  by  their  caliber.  After  recognizing 
the  iliac  artery  by  the  tij)  of  the  middle  or  ring  finger  already  in  place, 
the  other  hand  is  placed  in  a  similar  position  under  the  first,  and  the  tips 
of  the  same  fingers  of  the  second  hand,  just  outside  of  those  of  the  first, 
are  made  to  sink  into  the  abdomen  until  they  perceive  the  pulsation  of 
the  iliac  artery.  This  will  then  bring  out  the  ureteral  pain.  The  fingers 
of  the  first  hand  serve  to  recognize  the  ])ulsation  of  the  iliac,  and  to 
maintain  the  depression  of  the  abdominal  wall.  This  makes  more  easy 
the  finding  of  the  ureter  by  the  hand  underneath.  Under  favorable 
circumstances,  that  is,  with  lax  abdominal  walls,  empty  intestine,  and 
thickened  ureter  from  periurethritis,  the  ureter  can  be  palpated  for 
several  centimeters. 


Jejunal  and  Gastrojejunal  Ulcers  following  Gastrojejunostomy.— Pater- 
.SON  {AnnaLs  of  Snrfjcrij,  1!)09,  1,  307)  says  that  the  risk  of  jejunal  ulcer 
following  gastrojejimostomy  is  [)robably  under  2  per  cent.  At  the 
present  time  this  complication  apparently  occurs  less  frequently  than 
formerly.  Clinically  there  are  two  groups  of  cases:  (1)  Those  in  which 
perforation  into  tlic  general  peritoneal  cavity  ensues;  (2)  those  in  which 
general  peritonitis  is  jjrevented  by  the  formation  of  adhesions.  Patho- 
logically the  cases  may  be  classified  as  follows :  (1)  Ulcers  of  the  jejunum; 
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(2)  orastrojej until  ulcers,  or  ulcers  at  the  site  of  the  anastomosis.  Jejunal 
ulcers  are  in  some  instances  of  infective  origin.  In  these  cases  ulcera- 
tion commences  within  a  very  short  time  after  gastrojejunostomy,  and 
usually  the  ulcers  are  multiple.  In  a  large  proportion  of  cases  the  ulcer 
is  single,  and  is  probably  the  result  of  the  toxic  action  of  HCl,  which 
injures  the  cells  of  the  mucous  membrane  so  that  they  are  digested 
by  the  intestinal  juice.  Possibly  agents  other  than  HCl  may  j)lay  a 
part  in  injuring  the  mucous  membrane,  (iastrojejunal  ulcers  are 
the  direct  result  of  the  wound  made  in  effecting  the  anastomosis,  and 
their  persistence  is  probably  the  result  of  hyperacidity  of  the  gastric 
juice.  Closure  of  a  gastrojejunostomy  opening  is  the  consequence  of 
cicatrization  of  a  gastrojejimal  ulcer.  It  is  more  likely  to  occur  when  the 
pylorus  is  patent,  not  because  of  the  j)atency  of  the  pylorus,  but  because 
in  sticli  cases  hyperacidity  is  usually  marked.  Any  jjrocedure  or  disease 
which  diminishes  the  amount  of  bile  and  pancreatic  juice  in  the  jejunum, 
favors  the  occurrence  of  jejunal  and  gastrojejunal  ulcers.  For  this 
reason  operations  of  the"Y"  type  andentero-anastomosis  are  inadvisable, 
at  any  rate  in  cases  in  which  free  HCl  is  present  in  the  gastric  contents, 
as  after  these  procedures  the  anastomosis  and  a  portion  of  the  jejunum 
are  deprived  of  the  protective  influence  of  the  alkaline  bile  and  pan- 
creatic juice.  The  reason  that  ulceration  has  followed  the  anterior 
operation  more  frequently  than  the  posterior  operation  with  a  loop,  is 
probably  that  in  former  times  the  anterior  operation  was  more  fre- 
cjuently  performed.  As  no  instance  of  ulcer  after  the  posterior,  no-loop 
operation  has  yet  been  recorded,  we  must  for  the  present  assume  that 
its  occurrence  after  this  type  of  operation  is  less  likely.  It  is  possible, 
however,  that  this  immunity  is  partly  the  residt  of  improvement  in  tech- 
nique and  in  the  after-treatment  of  gastric  operations  in  general.  In 
cases  in  which  perforation  into  the  general  peritoneal  cavity  occurs, 
immediate  laparotomy  offers  the  only  chance  of  saving  the  patient's 
life.  Inasmuch  as  there  is  some  evidence  that  jejunal  and  gastrojejunal 
ulcers  may  heal,  an  operation  should  not  be  performed  in  the  chronic 
cases  imtil  after  a  thorough  trial  of  medical  treatment.  Even  when 
surgical  intervention  is  necessarv,  an  attempt  should  be  made  to  diminish 
hyperacidity,  if  this  be  present.  C)ur  aim  should  be  to  prevent  the 
occurence  of  the  complication  of  gastrojejimostomy.  Preventive  treat- 
ment consists,  in  (1)  careful  and  appropriate  surgical  technique,  and  (2) 
prolonged  after  treatment.  Lastly,  every  case  of  recrudescent  pain  of 
constant  character  after  gastrojejunostomy,  especially  when  associated 
with  hyperacidity  or  hypersecretion,  should  be  regarded  as  a  case  of 
potential  ulcer,  and  treated  accordingly. 
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Lactic  Acid  as  an  Agent  to  Reduce  Intestinal  Fermentation. — Heine- 
MANN  (Jour.  Amer.  Med.  A.-t.^toc,  HKJ9,  lii,  372)  says  that  the  usefulness 
of  lactic  acid  or  lactic  ferments  as  curative  ajjents  for  intestinal  fermenta- 
tion is  still  prohleniatical.  Much  clinical  evidence  has  accumulated 
since  Metchnikoff  recommendetl  the  use  of  Bacillus  buljjaricus.  This 
hacillus  digests  some  of  the  casein  of  the  milk  and  also  decomposes 
some  of  the  fats,  so  that  the  taste  of  the  milk  becomes  disa^eeable. 
Metchnikoff  advised  the  addition  of  the  paralactic  Ijacillus  (Streptococcus 
lacticus)  in  order  to  obviate  this  difficulty.  Heinemann  thinks  that 
the  assfK-iation  of  the  two  orijanisms  leaves  doubt  as  to  which  one  is 
responsil)le  for  the  beneficial  effects  claimed.  Since  Metchnikoff 
published  his  work,  many  other  lactic  acid  producinj;  organisms  have 
been  advised  by  different  observ'ers.  Heinemann  also  believes  that  the 
experiments  which  have  been  reported  in  regard  to  finding  the  Bul- 
garian bacillus  in  the  feces  are  incomplete  in  so  far  as  no  statements 
are  made  in  regard  to  the  number  of  the  bacilli  found  in  relation  to  other 
intestinal  bacteria.  Recently  Herter  and  Kendall  have  investigated 
the  fate  of  Bacillus  V^ulgaricus  in  a  monkey.  They  failed  to  establish 
the  preponderance  of  the  Bulgarian  l)acillus  in  the  ileocecal  region. 
They  found  that  the  number  of  these  bacilli  was  relatively  smaller  in 
the  large  intestine.  Their  assumption  is  that  the  introduction  of  lactic 
acid  bacilli  reinforce  the  enfeebled  action  of  the  normal  intestinal 
lactic  acid  bacilli  against  pathological  varieties  of  bacteria.  Heinemann 
believes  that  the  question  of  the  usefulness  of  bacteria  in  the  digestive 
tract  is  a  debatal>le  one — although  most  authorities  seem  to  agree  that 
the  production  of  acids  in  the  cf)lon  is  of  value  for  the  inhibition  of  the 
growth  of  putrefactive  bacteria.  However,  Heinemann  says  that  it 
has  not  been  shown  that  lactic  acid  is  |)roduced  in  any  considerable 
quantity  by  the  presence  of  lactic  acid  bac-teria  in  the  intestine.  It 
is  true,  though,  that  clinical  evidence  has  shown  that  sour  milk  and 
pure  cultures  of  lactic  acid  bacilli  in  connection  with  a  diet  in  which 
milk  is  a  prominent  feature  are  of  value  for  inhibiting  intestinal  putre- 
faction. Heinemann  tested  many  of  the  commercial  preparations  for 
the  artificial  souring  of  milk.  Samples  were  examined  bacteriologically, 
their  lactic  acid  forming  j)ro[)erties  were  tested,  and  observations  made 
with  regard  to  the  palatability  of  the  artificial  product.  Ordinary 
sour  milk,  buttermilk,  and  the  effect  of  the  commercial  preparations 
on  pasteurizefl  and  lx)iled  milk  were  also  tested.  Heinemann's  experi- 
ments showe<l  that  the  claims  for  the  artificial  souring  of  milk  are  not 
justified.  Furthermore,  it  is  largely  questionable  whether  artificially 
soured  milk  possesses  any  therapeutic  advantages  over  milk  naturally 
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.soured.  1  le  thinks  that  Streptococcus  lacticus,  the  organism  responsible 
for  the  natural  souring  of  milk,  produces  about  the  right  ])alatability. 
When  milk  has  solidified  from  the  coagulation  of  the  casein  brought 
about  by  Streptococcus  lacticus  it  contains  these  bacteria  in  almost 
|)ure  culture.  Milk  wliicli  has  reached  tiiis  stage  is  eaten  by  many 
pe()j)le  as  a  delicacy.  Haw  certified  milk  is  ])referable  t(j  boiled  milk 
for  use  in  the  souring  |)rocess,  as  l)oiling  alters  the  taste.  However, 
he  thinks  it  lu-tter  to  boil  or  i)asteurizc  tlic  milk  if  certified  milk  cannot 
be  obtained.  If  this  is  ileemed  necessary,  an  artificial  starter  must  be 
used.  Any  of  the  commercial  ])re|)arations  serve  for  this  purpo.se — 
lacto-baciliine,  fermenlactyl,  kefil,  yoghurt,  or  lactone.  A  small 
amount  of  the  artificially  soured  milk  may  be  used  for  subsequent 
inoculations.  INIetchnikofi'  believes  that  the  presence  of  yeasts  is  detri- 
mental, yet  all  of  the  commercial  preparations  save  one  contained  yeasts 
in  large  numbers.  Yoghurt  of  the  Bulgarians,  kefir,  koumyss,  leben, 
and  all  the  other  fermented  milk  l)cverages  contain  alcohol-forming 
yeasts.  Heinemann  says  that  the  ((uestion  of  taste  is  of  considerable 
importance,  and  believes  that  the  taste  produced  by  the  activity  of 
Streptococcus  lacticus  with  the  addition  of  a  yeast  is  without  doubt  the 
most  preferable. 

The  Treatment  of  Obesity. — ^^^gn  Noorden  (Med.  Klinik,  1909, 
i,  1)  distinguishes  two  main  forms  of  obesity.  One  form  is  due  to 
overfeeding  in  jiroportion  to  exercise,  and  the  other  is  due  to  deficiency 
of  thyroid  function.  In  the  first  form  the  jKnver  of  oxidation  is  normal, 
but  excessive  eating  or  lack  of  exercise,  or  a  combination  of  both,  causes 
obesity.  In  the  second  form  the  power  of  oxidation  is  reduced,  though 
the  amount  of  exercise  may  be  relatively  normal.  The  influence  of 
the  thyroid  may  be  primary  or  secondary.  In  the  secondary  forms  the 
deficient  oxidation  may  be  due  to  an  inhibitory  action  upon  the  thyroid 
secretion  by  diseases  of  other  organs,  such  as  the  pancreas,  ovaries, 
hypo{)hysis  cerebri,  su))rarenals,  or  thymus.  Von  Noorden  divides 
cases  of  obesity  into  these  two  main  classes,  in  order  to  facilitate  their 
treatment.  He  treats  the  first  class  by  the  general  principles  of  the  usual 
obesity  cure,  which  is  a  diet  of  low  caloric  value  with  an  abundant  supply 
of  albumin.  Plxercise  is  a  valuable  adjunct,  and  oxidation  may  be 
increased  by  the  withdrawal  of  warmth.  If  dietetic  measures  fail 
after  a  fair  trial,  he  believes  that  thyroid  insufficiency  should  be  suspected. 
He  thinks  that  a  careful  and  systematic  thyroid  treatment  is  much 
less  taxing  to  the  patient  than  the  ordinary  dietetic  treatment,  especially 
the  "starvation  cases."  He  aUows  his  i)atients  on  thyroid  treatment 
a  liberal  diet,  es})ecially  of  proteins.  He  says  that  dietetic  measures 
and  exercise  have  no  effect  upon  cases  of  o))esity  of  thyroid  origin 
except  that  of  weakening  the  patient. 


The  Dietetic  Treatment  of  Obesity. — Strauss  {Therap.  Motmt., 
1909,  i,  17)  reviews  the  dietetic  treatment  of  obesity  as  advocated  by 
many  different  observers.  He  thinks  that  the  Karell  "milk  cure," 
with  its  various  modifications,  and  the  Rosenfeld  "potato  cure"  are 
practically  starvation  diets.  They  are  only  ap])licable  to  those  patients 
who  can  be  kept  in  bed  or  at  rest.     These  diets  are  especially  low  in 
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j)rott'iri.  so  that  tlic  iiitr(»<;oii  ('(luililjrimn  is  not  niaiiitaincd.  Coiisi-- 
(jueiitly  part  of  the  loss  of  wcij^lit  in  such  cases  is  (hie  to  the  loss  of  pro- 
tein suhstanccs  from  the  l)0(ly.  He  says  that  it  is  nnfortwiiatt'  that  the 
ease  of  their  appli(ati(»n  should  he  one  t)f  the  chief  ari^uinents  advanced 
for  their  use.  Strauss'  opinion  is  that  a  more  liberal  thoujjh  definite 
diet  and  a  reijulate«l  manner  of  livinij  have  more  permanent  etiects  than 
the  so-called  short  "cures."  Since  the  course  t)f  the  disease  is  es.sen- 
tially  chronic,  an  endeavor  should  he  m.ide  to  regulate  the  diet  and  mode 
of  life  for  an  indefinite  time.  The  selected  diet  should  he  both  satis- 
fvinir  and  nutritious  and  as  like  the  usual  diet  of  the  patient  as  possible. 
In  short,  Strauss  would  prefer  to  treat  the  individual  case  of  obesitv 
rather  than  to  treat  by  a  definite  plan.  He  i;ives  some  general  rules, 
and  tables  of  the  caloric  value  of  the  difi'erent  articles  of  food.  He 
divides  these  into  three  classes — foods  of  high  caloric  value,  those  of 
poor  caloric  value,  ami  those  of  moderate  value.  In  a  proper  diet 
the  protein  content  shouKl  be  from  100  to  120  grams,  which  is  equivalent 
to  from  4t)()  to  .300  calories.  In  the  ^loritz  milk  cure  the  protein  cor.tent 
is  from  45  to  90  grams,  which  is  e(juivalent  to  from  180  to  370  calories. 
The  nitrogen-free  food  should  be  ecjuivalent  to  from  1000  to  1500 
calories.  In  the  "(juick  cures"  the  nitrogen-free  food  is  equivalent 
to  less  than  000  calories.  The  question  whether  the  nitrogen-free  food 
should  be  given  in  the  form  of  carbohydrates  or  fats  is  a  debatable  one. 
Ebstein,  Karcll,  Lenhartz,  Tarnier,  Schindler-Barnay,  Debove-Gaval, 
Bouchard,  and  ^loritz  supply  the  bulk  of  the  necessary  calories  bv  a 
preponderance  of  fats.  In  Hirschf eld's  diet,  the  calories  supplied  b\- 
fats  and  carbohydrates  are  nearly  equal.  Bunting,  Hart,  Kisch,  von 
Xoorden,  and  others  favor  the  use  of  carbohydrates  to  sujjply  the  nec-es- 
sary  calories.  Strauss  favors  the  last  method,  since  patients,  as  a  rule, 
tolerate  the  reduction  of  fats  more  easily  than  that  of  carbohydrates, 
especially  such  carbohydrates  as  bread  and  potatoes.  Furthermore, 
carbohydrates  are  most  easily  combined  with  the  necessary  protein. 
Strauss  believes  that  certain  jjrocedures  may  be  of  value  to  reduce  weight 
in  certain  cases  of  obesity.  Among  these  are  various  modifications 
of  the  milk  cure.  Thus,  Lenhartz  has  modified  the  usual  Karell  cure 
to  hasten  the  loss  of  fat  in  the  ordinary  treatment  of  obesity.  He 
gives  8(X)  CO.  of  milk  for  periods  of  from  six  to  eight  days.  Roemheld 
uses  1000  c.c.  of  milk  on  two  days  of  each  week,  combined  with  a 
restricted  diet  for  the  remainder  of  the  week.  Boas  makes  use  of 
fast  days,  when  patients  receive  tea  with  saccharin  and  lemon,  fat- 
free  bouillon,  the  whites  of  two  or  three  eggs,  a  few  sour  apj)les,  and 
aj)pro.\imately  100  grams  of  whole  wheat  or  Graham  bread.  This 
diet  contains  about  470  calories.  The  Oertel  treatment  and  also  the 
various  milk  cures  have  the  advantage  of  a  restriction  in  the  ainount  of 
fluids.  Furthermore,  the  milk  cures  have  a  low  sodium  chloride  con- 
tent. Both  of  these  tend  to  a  loss  of  weight  which  is  not  tlue  entirely 
to  the  loss  of  fat. 

The  tables  which  Strau.ss  gives  are  valuable  and  offer  a  great  varietv 
of  foodstuffs  to  choose  from.  Some  general  rules  which  he  follows  in 
diet  are  valuable.  He  uses  meat  in  amounts  not  of  more  than  300  grams 
a  day.  The  whites  of  hard-lioiled  eggs  and  fat-poor  cheese  may  be 
added  to  supply  the  necessary  amount  of  protein.     Green  vegetables 
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and  various  salads  add  varietv  to  the  diet.  Potatoes  are  allowed,  and 
are  valuable  because  of  their  satisfviiiij  efiect  upon  the  appetite.  Anionj; 
the  veijetables  which  he  advises  are  <<;reen  beans,  sj)inach,  cauliflower, 
asparagus,  mushrooms,  and  the  ca])))aije  oroup.  He  forbids  (grapes, 
bananas,  fii;s,  dates,  and  nuts.  Other  fruits  may  be  eaten  raw  or  cooked 
with  the  addition  of  saccharin.  Bread  is  wiven  preferably  in  the 
form  of  whole  wheat  bread  or  diabetic  bread  containincr  albumen. 
Alcoholic  beverages  are  forbidden.  Other  beverages  should  not  be 
taken  with  meals.  They  should  be  restricted  in  amount  and  taken 
between  meals.  The  intervals  between  feediny-s  should  not  be  Ions:, 
and  a  cup  of  tea,  bouillon,  or  some  raw  fruit  taken  between  meals  may 
lessen  the  appetite  for  the  next  meal.  The  sensation  of  an  empty 
stomach  is  to  be  avoided,  and  this  can  easily  be  done  by  the  use  of  some 
article  of  food  poor  in  caloric  value. 


Tuberculosis. — Wright  (Jour.  Amer.  Med.  Assoc,  1909,  lii,  1227) 
believes  that  mercury  has  a  specific  action  in  tuberculosis  and  gives  some 
statistics  to  support  this  belief.  He  compares  the  results  obtained  by 
the  routine  treatment  with  the  results  obtained  by  the  addition  of  deep 
muscular  injections  of  mercury  to  the  routine  treatment.  In  a  series  of 
161  cases,  S3  ])atients  voluntarily  chose  the  addition  of  mercury  to  the 
routine  treatment,  while  78  patients  preferred  the  routine  treatment 
alone.  Of  the  101  cases,  8  were  cured.  Of  those  cured,  87.5  per  cent, 
took  the  mercury  treatment,  while  12.5  ])er  cent,  took  the  routine  treat- 
ment. There  were  43  cases  that  showed  marked  improvement;  all  of 
these  took  the  mercury  treatment.  Sixteen  cases  Avere  improved;  of 
these  87.5  per  cent,  had  the  mercury  treatment,  while  12.5  per  cent,  had 
the  ordinary  routine  measures.  Seventeen  of  the  cases  were  classified 
as  slightly  improved ;  of  these,  58.82  per  cent,  were  on  the  mercury  treat- 
ment, and  41.18 per  cent,  were  on  the  routine  treatment  alone.  Nineteen 
cases  remained  stationary;  all  of  these  took  the  routine  treatment  alone. 
There  were  42  cases  that  showed  an  advance  in  the  tuberculous  process. 
Of  these,  9.52  per  cent,  took  the  mercury  treatment  and  90.48  per  cent, 
took  the  routine  treatment.  Sixteen  deaths  occurred  in  the  series;  of 
these,  31.2  per  cent,  were  on  the  mercury  treatment,  and  68.8  per  cent. 
Avere  on  the  routine  treatment.  Combining  the  items  cured,  marked 
improvement,  improved,  and  slightly  im]>roved,  under  the  heading 
imjjroved,  stationary  as  such,  and  combining  the  items  failed  and  died 
under  the  heading,  failed,  the  following  percentages  are  obtained.  Of 
the  83  })atients  on  mercury,  89.16  per  cent,  improved;  none  were  sta- 
tionary; 10.84  per  cent,  failed.  Of  the  78  patients  on  the  routine  treat- 
ment, 12.82  per  cent,  improved;  24.36  per  cent,  remained  stationary; 
62.82  per  cent,  failed.  Wright  gives  the  mercury  by  deep  intramuscular 
injections  in  gradually  increasing  doses  until  the  therapeutic  limit  is 
reached.  After  the  maximum  dose  is  established,  it  is  then  divided  by 
two  and  the  injections  continued  with  this  dosage.  During  the  intervals 
between  the  injections  the  use  of  potassium  iodide,  which  Wright 
formerlv  advised,  is  discontinued. 
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Acquired  Venereal  Infections  in  Children, — F.  Pollack  (Jo// //.v  Hopkins 
Uti.spildl  Biillrliii,  I'.IO'.l,  XX,  1  12)  states  that  yeciHv  in  Jialtiinoiv  there 
are  about  1000  eases  of  ac(|uire(l  venereal  infeetion  in  children,  thus 
proving  that  thev  are  far  more  eoininon  than  the  medical  profession 
or  the  laity  realizes.  The  cause  of  most  of  the  outrages  upon  children 
is  found  in  the  superstition  that  a  person  infected  with  either  syphilis 
or  gonorrhd'a  may  get  rid  of  it  by  infecting  another,  and  preferably  an 
"untouched  virgin."  Thus,  a  defenceless  child  is  the  most  natural 
victim.  Pollack  has  seen  189  such  cases  personally  in  the  last  six  years. 
The  infections  r»ui  a  milder  course  as  regards  complications  than  in 
adults;  the  duration  of  the  disease  is  as  long.  The  comj)lications  are  as 
follows:  Urethritis,  .36;  bubo,  28;  secondary  syphilis,  29;  jieritonitis,  19; 
bleeding,  Ki;  primary  sores,  7;  pregnancy,  0;  Bartholinitis,  '.i;  arthritis,  3; 
ophthalmia,  3;  etc.  As  treatment  does  not  seem  to  influence  the  disease, 
prophylaxis  seems  to  be  the  most  effective  remedy.  In  the  secretions 
gonococci  can  be  demonstrated  very  readily. 

The  Treatment  of  Facial  Paralysis  Due  to  Mastoid  Disease  or  to  the 
Mastoid  Operation. — F.  Sydenham  (Brit.  Med.  Jour.,  1909,  i,  1113) 
re[)orts  the  case  of  a  boy,  aged  five  years,  in  whom,  during  an  operation 
for  mastoid  disease,  the  facial  nerve  was  divided,  resulting  in  complete 
paralysis  of  that  side  of  the  face.  Two  days  later  the  wound  was  re-opened 
and  an  end-to-end  anastomosis  j)erformed;  when  apposed  a  gap  of  about 
one-half  inch  was  noticed;  this  was  bridged  with  silkworm  gut.  Elec- 
tricity was  employed  from  the  first,  but  no  movement  of  any  kind  could 
be  ])roduced  for  three  months,  when  sHght  movements  of  the  rIph  nasi 
of  the  affected  side  could  be  observed  upon  forced  sniffing;  the  other 
facial  muscles  afterward  gradually  returned  to  full  jwwer.  The  boy 
has  now  recovered  his  normal  expression;  when  at  rest  and  when  his 
facial  muscles  are  thrown  into  action,  it  is  difficult  to  tell  that  there 
has  been  any  facial  {)aralysis  at  all.  Sydenham  recommends  this  method 
of  anastomosis  in  preference  to  the  faciohypoglossal  and  to  the  facio- 
spinal  accessory,  as  lacing  more  easily  performed  and  better  for  the 
patient. 


A  Clinical  Study  of  the  Children  of  Tuberculous  Parents.^ — J.  A.  Miller 
and  I.  ().  Woodruff  (Jour.  Amer.  Med.  As.wc,  1909,  Hi,  1016)  have 
made  a  study  of  1.50  children  of  parents  under  treatment  for  pulmonary 
tuberculosis.  The  factors  taken  under  consideration  were  the  tuberculin 
test,  pulmonary  symptoms  and  signs,  sputum  examination,  joint, 
bone,  and  other  non-pulmonary  lesions,  the  state  of  nutrition,  hyper- 
trophied  cervical  lymph  nodes,  tonsils,  and  adenoids.     The  following 
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arc  their  conclusions:  (1)  In  the  children  oi"  tuberculous  parents, 
who  live  in  close  association  with  such  })arents,  a  lar^e  j)roj)ortion  (in 
their  series,  51  per  cent.)  become  infected  with  tuberculosis.  (2)  The 
earliest  manifestations  are  found  in  the  lungs,  and  not  in  the  superficial 
glands,  bones,  and  joints.  (3)  The  physical  signs  in  children  under 
ten  years  of  age  consist  usually  of  persistent  fine  rales  just  without  the 
midclavicular  line  in  the  fifth  and  sixth  intercostal  spaces;  })ersistent 
sibilant  rales  in  various  parts  of  the  chest  make  the  diagnosis  doubtful, 
but  such  cases  should  be  regarded  with  suspicion.  (4)  The  tuberculin 
tests,  more  j)articularly  the  hypodermic  test  in  doses  up  to  5  nig., 
furnish  the  most  reliable  means  of  diagnosis.  Of  the  local  tests,  the 
cutaneous  is  more  reliable  in  children  than  the  ophthalmic;  it  presents 
none  of  its  possible  dangers.  (5)  The  ordinary  examination  of  the 
sputum  is  almost  no  aid  in  the  diagnosis  of  early  tuberculosis  in  children. 
(6)  Malnutrition  is  sometimes  the  only  aj)j)reciable  evidence  of  tubercu- 
losis in  children.  (7)  Hypertrophied  tonsils  and  adenoids  do  not 
incline  the  balance  in  a  suspected  case  toward  a  positive  diagnosis  of 
tuberculosis;  further  investigations  of  this  subject,  however,  should 
be  made.  (8)  The  evidence  that  enlargement  of  the  cervical  lymph 
nodes  is  of  aid  as  a  determining  factor  in  arriving  at  a  diagnosis  of  tuber- 
culosis in  children  is  not  conclusive. 


Constitutional  Eczema  of  Infants. — E.  Feer  (Milnch.  med.  Woch., 
1909,  Ivi,  113)  calls  attention  to  chronic  eczema  occurring  oftenest 
during  the  first  few  years  of  life  and  most  commonly  during  the  nursing 
period.  In  contradistinction  to  chronic  eczema  the  acute  form  is 
frequently  a  true  dermatitis;  intertrigo  is  a  true  dermatitis  only  if  co- 
existing Avith  a  disposition  to  eczema.  The  eczemas  of  older  children 
rest  oftenest  upon  a  tuberculous  base,  and  a  positive  tuberculin  reaction 
may  be  obtained  in  almost  every  case.  The  real  chronic  eczema  is  un- 
doubtedly a  constitutional  disease,  but  secondary  dermal  disturbance 
IS  quite  common  in  their  course.  The  two  factors  of  importance  in  the 
development  of  chronic  eczema  are  an  inherited  disposition  and  the  type 
of  nutrition;  either  of  them  may  be  the  more  important.  There  are  two 
forms  of  chronic  eczema  to  be  found :  the  weeping,  scale-forming  eczema 
of  the  head,  and  the  disseminated  dry  form.  The  first  form  is  found 
oftenest  in  fat,  pasty  children,  but  even  the  healthiest  may  be  affected. 
It  begins  in  the  scalp,  spreading  to  cheeks  and  ears;  it  may  spread  to 
other  parts  of  the  body;  there  is  very  little  itching.  Overfeeding 
and  constipation  are  common  with  these  children  and  a  spontaneous 
cure  may  be  noted,  when  at  the  end  of  the  first  year  a  mixed  diet  is 
ordered  for  the  child.  The  second  form  occurs  almost  exclusively  in 
artificially  fed  infants;  overfeeding  is  common  and  the  patients  are 
usually  pale,  thin,  and  flabby;  chronic  nutritional  or  intestinal  disturb- 
ances are  frequent.  It  manifests  itself  as  discrete,  dry,  red,  desqua- 
mating, infiltrating  islands;  also  as  papular  and  pustular  foci.  Weeping 
and  scale  formation  are  uncommon;  part  or  all  of  the  body  may  be 
involved.  It  is  slow  in  development,  itches,  and  is  difficult  to  eradicate. 
Both  the  gouty  diathesis  and  auto-intoxications  have  been  blamed  for 
this  condition.  Sudden  deaths  in  children  with  such  eczemas  must 
be   referred   to  "status  lymphaticus"  rather  than  to  sepsis.      Peer's 
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trcatiiu'iit  coiisists  of  softcniii;;  the  scaUs  with  oil  or  vaseline;  this  must 
be  (lone  <;nnhially.  He  tn-ats  \veo|)intf  surfaces  with  dihiti-  sohitious  of 
uhiiniiiuui  acetate  for  several  days,  followintj  it  hy  a  j)aste  of  oxide 
<»f  zinc,  starch,  and  vasi'lin.  lie  l»aMdat;es  the  hands  to  prevent  scrateh- 
inj;.  Naphthalan  is  added  in  slowly  healinj;  cases,  sulphur  in  thesehorrhoic 
forms.  Bismuth,  zinc,  or  Lassar's  salve  is  used  in  dry  cases.  Fowler's 
solution  internally  anil  sliijht  laxation  are  of  advantajje.  The  amount 
of  food  must  he  reduced  to  a  minimum,  the  quality  also  must  he  nMluccfl. 
Barley  water  may  he  substituted  for  some  of  tlie  breast  feedinix.  A 
reasonable  loss  in  wei<;ht  nei'd  not  be  feared.  Starchy  food  should  be 
(jiven  in  reasonable  cpiantities  to  infants  more  than  four  months  old; 
after  the  sixth  month  veijetal)lcs  an>  allowed.  Eggs  and  soups  should 
be  avoided  under  all  conditions.  The  diet  which  has  brought  about  the 
cure  should  be  continued  for  months.  In  underfed  children  cutting 
down  of  diet  is  not  permitted;  the  children  should  l)e  fattened. 


The  Distribution  of  Bacteria  in  Bottled  Milk. — Hess  {Dcui.  vied.  JVoch., 
May,  1909)  says  that  in  bottled  inilk  for  children  and  babies,  it  should 
be  considered  that  most  of  the  bacteria  are  found  in  the  upper  layers 
of  the  cream,  and  l)ecome  less  in  luunbcr  in  successive  lower  layers. 
The  top  60  e.c.  of  creajn  holds  the  greater  portion  of  the  bacteria,  and 
this  holds  good  for  the  tul)ercle  bacillus  as  well  as  streptococci  and 
other  germs.  He  believes  that  the  top  60  e.c.  of  cream  should  be  re- 
moved from  milk  intended  for  babies  and  children,  instead  of  using 
the  whole  top  part.  He  points  out  that  a  milk  with  4.2  per  cent,  fat 
will  still  have  3  per  cent,  fat  after  taking  the  60  e.c.  from  the  top,  and 
that  this  procedure  is  of  benefit  to  the  child. 


The  Early  Symptoms  of  Anterior  Poliomyelitis. — L.  K.  La  Fetra 
(Archives  of  I^ediafric.s-,  ^lay,  1909)  has  studied  6.3  cases  of  anterior 
poliomyelitis,  to  determine  the  more  important  early  symptoms.  Vom- 
iting occurred  in  2.5  cases,  as  a  rule  only  at  time  of  onset.  Restless- 
ness and  irritability  were  common,  and  definitely  noted  in  37  cases. 
Tendon  reflexes  were  absent  in  the  paralyzed  limbs  in  16  out  of  20 
cases,  and  present,  but  sluggish,  in  3.  In  no  case  in  the  whole  series 
were  tendon  reflexes  exaggerated.  Cough,  tonsillitis,  or  sore  throat 
was  noted  in  only  6  cases.  Delirium  was  present  in  but  2  cases;  con- 
vulsions in  4  cases.  Rigidity  of  the  neck  occurred  in  11  cases.  Pain 
and  tenderness  in  the  aft'ected  limbs  was  present  in  32  cases.  Pain  was 
in  the  muscles  in  .5  cases,  on  movement  of  joints  in  4  cases.  The  latter 
is  important,  as  possibly  confusing  the  diagnosis  with  cerebrospinal 
meningitis  and  neuritis.  The  paralyzed  limb  was  flaccid  in  58  cases. 
It  was  spastic  or  rigid  in  only  5  cases.  Paralysis  came  on  early.  It 
occurred  on  the  first  day  in  24  cases;  on  the  second  day  in  9  cases; 
on  the  third  day  in  3  cases;  after  two  weeks  in  4  cases.  Paralysis  was 
occasionally  noted  in  the  muscles  of  the  neck,  face,  back,  and  abdomen. 
Also  paralvsis  of  the  bladder  and  general  anesthesia.  Leukocvtosis 
varied  from  13,000  to  20,000. 


614  PROGRESS   OF   MEDICAL   SCIENCE 

OBSTETRICS. 


UNDER   THE    CHARGE    OP 

EDWARD  P.  DAVIS,  A.M.,  M.D., 

PROFESSOR    OF   OBSTETRICS    IN   THE    JEFFERSON    MEDICAL.   COLLEGE,    PHILADELPHIA. 


Ligation  or  Excision  of  Thrombosed  Veins  in  the  Treatment  of  Puerperal 
Pyemia. — Williams  {Amer.  Jour.  Ohst.,  May,  19()i))  reports  5  cases  of 
puerjjeral  pyemia  in  which  the  veins  of  the  broad  Hgaments  were  Hgated 
or  resected.  In  some  of  these  cases  an  enhirged  septic  tube  was  re- 
moved; 4  of  the  5  cases  recovered,  one  of  them  Ijeino;  comphcated  by 
pneumonia  and  pleurisy.  WilHams  has  collected  from  the  literature 
15  cases  of  extraperitoneal  operation,  with  12  deaths — a  mortality  of 
80  per  cent.;  10  cases  of  transverse  peritoneal  operation,  with  a  mor- 
tality of  70  ])er  cent.;  5  cases  of  lioation  or  excision  of  both  spermatic 
veins  after  laparotomy,  with  60  per  cent,  mortality;  4  cases  of  ligation 
or  excision  of  one  spermatic  or  hypogastric  vein,  with  25  per  cent, 
mortality;  2  cases  of  ligation  of  both  spermatics  and  one  hypogastric 
vein,  with  50  })er  cent,  mortality;  8  cases  of  ligation  or  excision  of  both 
spermatic  and  hypogastric  veins,  with  25  per  cent,  mortality;  2  cases 
of  ligation  of  one  hypogastric  vein,  with  100  per  cent,  mortality;  3  cases, 
in  which  no  details  are  given,  of  ligation  of  the  broad  ligament  veins, 
with  66.6  per  cent,  mortality.  Williams  concludes  that  the  average 
mortality  of  puerperal  pyemia  is  in  the  neighborhood  of  66.6  per  cent., 
which  justifies  any  operation  offering  a  chance  of  improvement.  His 
paper  is  based  upon  the  study  of  56  cases  of  thrombophlebitis  treated 
by  the  excision  or  ligation  of  one  or  more  pelvic  ^eins:  15  operations 
by  the  extraperitoneal  method  gave  a  mortality  of  80  per  cent.;  41  cases 
by  the  transperitoneal  method  gave  a  mortality  of  43.9  per  cent.  This 
is  no  especial  improvement  upon  expectant  treatment.  If,  from  these 
cases,  those  are  deducted  which  were  not  susceptible  of  cure,  and  in 
which  the  technique  was  faulty,  the  corrected  mortality  for  extraperi- 
toneal operation  was  40  per  cent.,  and  for  transperitoneal  operation 
21.4  per  cent.  In  Williams'  5  cases  the  gross  mortality  was  20  per 
cent.  Early  operation  for  thrombosis  limited  to  the  spermatic  vein 
should  not  give  a  mortality  exceeding  10  per  cent.,  as  compared  with 
25  per  cent,  when  other  vessels  are  involved.  A  positive  diagnosis  can 
be  made  when  a  worm-like  mass  can  be  palpated  at  the  outer  portion 
of  the  broad  ligament  in  patients  suffering  from  chills  and  hectic  tem- 
perature. Operation  should  then  be  undertaken.  Excision  of  the 
thrombosed  vessels  is  rarely  necessary,  and  when  the  vessel  appears 
likely  to  rupture  or  is  surrounded  by  periphlebitic  inflammation, 
excision  should  be  undertaken;  otherwise  ligation  only  should  be  per- 
formed. The  transperitoneal  is  preferable  to  the  extraperitoneal 
method.  The  transperitoneal  operation  is  easier,  gives  a  better  view 
of  the  vessels,  and  scarcely  increases  the  danger  of  peritoneal  infection. 
Laparotomy  should  be  done  in  all  cases  in  which  interference  seems 
indicated,  because  the  vaginal  route  is  applicable  only  to  a  small  class  of 
cases  in  which  thrombosis  is  limited  to  the  vessels  of  the  broad  ligament 
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exclusiveh'.      A    (li;i^int.sis    ol'    this    coiKlitinii    cjni    nirciv    he    |)().siti\('l\- 
made. 

Exophthalmic  Goitre  Complicating  Pregnancy.'- Stow k  {. liner.  Jour. 
O/i.^'l..  -Mav,  l',t()!l)  r(|i(iit>  a  fatal  case  of  (■.\()|)litlialiiiic  (goitre  coiiiplica- 
tiii^'  prt'^iiaiicv.  Tlir  |)aticiit  was  a<rc(l  twriity-four  years,  and  liad  the 
a|»|teii(li\  removed  at  the  a^e  of  twenty-one.  At  tliis  time  the  |)erito- 
neiim  was  the  seat  of  mihary  tuhereidosis.  She  afterward  al)orted  at 
two  and  a  half  montlis,  prohahly  (hie  to  the  i^oitre,  as  the  symptoms 
had  made  their  appearance  a  few  months  before.  When  jjrewnancy 
again  oeeiirred  the  cliaracteristic  si^jns  of  goitre  were  j>rescut.  The 
thyroid  gland  was  slightly  enlarged,  chiefly  on  the  right  side.  Under 
rest  in  bed  and  appro|)riate  treatment,  the  ))atient's  general  condition 
improved,  but  the  ocular  signs  and  enlarged  ghmd  remained  unchanged. 
Shortly  after  pregnancy  occurred  the  patient  vomited  incessantly  for 
eleven  days,  and  her  condition  rapidly  became  des|)erate  from  acute 
toxemia.  The  uterus  was  em])tie(l  so  far  as  possible,  under  ether,  but 
the  |)atient  died  in  coma  three  days  afterward.  An  autop.sy  could  not 
be  obtained. 


Symphysiotomy. — Prentiss  (Amer.  Jour.  Obsf.,  May,  1909)  reports 
the  case  of  a  white  woman  whose  first  labor  terminated  after  a  very 
diflicult  forceps  extraction,  with  the  death  of  the  child.  The  pelvis  was 
.synimetrically  contracted  2  cm.  in  each  diameter.  At  the  eighth  month 
of  pregnancy  raj)id  dilatation  was  performed  under  ether,  the  forceps 
apj)lied  above  the  suj)erior  strait,  and  traction  made  for  about  one-half 
an  hour  when  the  head  failed  to  descend.  The  pubic  joint  was  then 
opened,  the  bones  se|)arating  G  or  8  cm.,  the  child  being  readily  de- 
livered. No  injury  to  the  bladder,  urethra,  or  vagina  occurred,  and 
the  bones  were  wired  together.  The  patient  died  suddenly  on  the  third 
day,  after  being  moved.  At  autopsy  no  evidence  of  sepsis  w^as  present, 
but  thrombosis  had  developed  in  the  veins  of  the  uterus,  left  broad 
ligament,  left  ovarian  vein,  and  right  heart.  The  child  survived. 
This  case  draws  renew^ed  attention  to  the  danger  of  unsuccessful  at- 
tempts at  forceps  delivery. 


The  Clinical  Value  of  Opsonins  in  Pregnancy  and  the  Puerperal  State. — 
GuggI8Bi;kg  {Zelf.sc/ir.  f.  (leh.  u.  Gi/nuL\,  liKJU,  Ixivj  reports  the  results 
of  his  experiments  in  pregnant  and  parturient  wx)men.  The  s{)ontaneous 
phagocytosis  of  the  human  leukocytes  is  ])resent  in  staphylococcic  and 
stre[)tococcic  infection.  In  normal  human  serum  substances  are  fouml 
which  increase  the  phagocytosis  of  the  staphylococci  and  strepcococci 
through  the  cells  of  the  human  tissue.  In  j)rcgnant  ])atients  the  opsonic 
index  is  not  the  same,  and  varies  in  a  number  of  ])regnant  ])atients,  as 
regards  both  l)acteria,  from  the  average  of  the  normal  human  being.  In 
some  pregnant  patients  the  op.sonic;  index  is  normal.  In  the  puerperal 
period  the  opsonic  indices  for  staphylococci  and  streptococci  are  not 
similar,  but  vary  greatly  in  different  patients.  It  was  impossible  to 
estimate  precisely  the  cause  of  this  variation.  As  a  general  result  of  his 
investigations  Guggisberg  could  not  find  a  definite  value  for  the  opsonic 
index  in  prognosis  and  diagnosis  in  septic  infections  of  pregnant  and 
parturient  women. 
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The  Resiilts  of  Hebostiotomy  from  the  Study  of  Seven  Hundred  Cases.— 

ScJiLAFLi  (Zcit.'ir/ir.J'.  (if'h.  it.  (li/ndk.,  1909,  Ixiv)  obtained  the  following 
results  in  the  .study  of  700  hel)ostiotomie.s:  In  510  cases  there  was 
ooiisiderahlc  licinorrhflivc  during  the  oj^eration  in  10.98  per  cent.; 
the  l)le(>ding  became  |)n)fuse  in  2.94  |)er  cent.,  and  abundant  in  1.37 
j)er  cent.  Taken  in  all,  hemorrhage  was  greater  than  normal  in  15.3 
per  cent.  In  ()(i4  cases,  hemorrhage  occurred  during  (jperation  in  0.3 
per  cent.;  in  510  cases  there  was  hematoma  or  laceration  communi- 
cating with  the  vagina  in  15.49  per  cent.  This  was  most  frequently 
observed  among  primiparse  in  32.5  i)er  cent.;  among  multiparae  less 
frequently,  1 1.88  per  cent.  Simple  lacerations  of  the  birth  canal  occurred 
in  17.84  per  cent.  The  mortality  of  tho.se  patients  having  lacerations 
communicating  with  the  vagina  was  12. ()f)  per  cent.  A  fatal  result 
could  l)e  directly  traced  to  tlie  lacerations  in  31.25  })er  cent.  In  fatal 
cases,  lacerations  of  the  genital  tract  were  a  potent  factor  in  40.6  per 
cent.  Injuries  to  the  bladder  occurred  in  12.35  })er  cent.;  fever  during 
the  puerperal  ])eriod  in  31.70  j)er  cent.;  and  thrombophlebitis  in  8.23 
per  cent.  There  was  hernia  between  the  edges  of  the  cut  bone  in  7.5 
per  cent,  after  the  operation;  prolap.se  of  the  vagina  in  24.17  per  cent.; 
and  incontinence  of  urine  in  4.17  per  cent.  The  corrected  mortality 
among  the  mothers  following  the  operation  was  4.37  j)er  cent.;  the 
corrected  mortality  for  the  children  was  9.18  per  cent. 


Correlation  of  the  Uterus  and  Ovaries. — Belt,  and  Hicks  (Biit.  Med. 
Jour.,  March  13,  1909)  report,  from  their  studies  of  the  correlation  of  the 
uterus  and  ovaries,  that  the  removal  of  the  ovaries  during  pregnancy 
was  followed  invariably  by  abortion.  The  internal  secretion  of  the 
ovary  is  evidently  favorable  to  the  continuation  of  pregnancy — because 
of  the  relation  between  the  ovary  and  the  calcium  metabolism  of  the 
body.  In  the  human  subject,  liowever,  this  secretion  is  not  absolutely 
essential  in  all  cases. 


Elective  Cesarean  Section. — Porter  (Jour.  Amer.  Med.  Assoc,  jNIarch 
20,  1909)  has  collected  the  report  of  126  cases  of  elective  Cesarean  section 
performed  by  thirteen  American  operators  upon  iminjured,  uninfected, 
and  unexhausted  women.  The  maternal  mortality  of  the  series  was 
1.58  per  cent.,  with  no  foetal  mortality.  The  maternal  mortality  of 
the  high  forceps  and  version  is  stated  at  1.14  per  cent.,  with  a  foetal 
mortality  of  17.3  per  cent.  The  maternal  morbidity  of  Cesarean 
section  in  this  series  was  12.09  per  cent.,  and  that  of  high  forceps  or 
version,  42  per  cent.  The  foetal  morbidity  in  Cesarean  section  was 
nothing,  comj)ared  with  the  foetal  morbidity  of  high  forceps  and  version 
of  12.2  per  cent.  Porter  urges  that  in  contracted  pelves  Cesarean 
section  is  the  oj)eration  of  choice,  especially  in  primiparte.  If  the  child 
is  viable  Cesarean  section  should  be  performed  in  central  placenta 
prsevia.  In  eclampsia,  at  or  near  term,  in  a  primipara,  abdominal 
Cesarean  section  should  be  chosen,  and  when  the  child  is  small,  and 
the  vagina  and  pelvis  capacious,  vaginal  Cesarean  .section  should  be 
selected.  In  cases  requiring  abdominal  section  at  term,  or  the  removal 
of  uterine  ovarian  tumors,  the  child  should  be  delivered  by  Cesarean 
section  immediately  before  or  after  the  removal  of  the  tumor.  In 
elderly  primipaite  at  term,  with  a  vigorous  child,  a  normal  pelvis,  but 
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ri^i«l  soft  parts,  uiuisiially  sensitive  to  ])aiii,  in  had  j)liysieal  condition, 
and  with  had  nervous  e(|nilil)riuni,  early  ( "esarean  section  oH'ers  the 
hest  chance  for  life  and  heahh  to  mother  and  child.  Tiie  fact  that 
Cesarean  secti«)n  entails  no  risk  upon  the  chihl  should  cause  the  o|)era- 
tion  to  be  limited  to  those  cases  in  which  the  child  is  in  <;oo(l  condition. 
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Menstruation  and  Menorrhagia. — Florence  E.  AVilley  {Jour.  Ohst. 
and  (iijn.  Brit.  Emp.,  19U9,  xv,  236)  says  we  may  still  regard  the  monthly 
cycle  as  a  preparation  of  the  uterus  for  the  development  of  an  impreg- 
nated ovum,  hut  we  must  realize  that  the  important  physiological 
requirement  is  an  efficient  hlood  supply  to  the  uterine  musculature. 
The  changes  in  the  mucosa  arc  such  as  would  occur  in  any  congested 
state  of  the  uterus  with  overfilled  capillary  vessels,  and  are  prohably 
secondary,  the  primary  changes  being  in  the  muscular  tissue.  Ana- 
tomical studies  of  the  capillary  system  of  the  uterus  during  menstruation 
and  during  the  time  of  rest  show  that  parts  of  this  system  are  func- 
tional, that  is,  many  ca])illarv  fissures  are  closed  during  the  intermen- 
strual period  and  become  filled  with  blood,  and  act  as  part  of  the  general 
vascular  system  during  menstruation  and  pregnancy.  Clinical  observa- 
tion shows  that  the  uterus  increases  in  size  during  menstruation.  Willev 
also  says  that  uterine  muscle  possesses,  in  addition  to  its  function  of 
contractility,  a  possibility  of  hypertrophy  unkno^^•n  in  any  other  muscle. 
Assuming  all  the  above  is  true,  Willev  then  suggests  that  menorrhagia 
should  direct  attention  to  the  blood  supply  to  the  muscular  wall  of 
the  uterus  rather  than  to  changes  in  the  endometrium.  Therefore, 
in  the  treatment  of  those  cases  of  menorrhagia,  in  which  newgrowths  of 
the  uterus  or  tubal  disease  may  l)e  excluded,  general  and  local  condi- 
tions that  bring  about  uterine  congestion  or  inefficient  action  of  the 
uterine  muscle  must  be  sought.     Massage  of  the  uterus  is  condemned. 


Tuberculous  Peritonitis. — Broun  (Amer.  Jour.  Ohst.,  1909,  lix,  812) 
discusses  the  ^•ari(jus  factors  in  the  etiology  of  tuberculous  peritonitis 
especially  mentioning  the  dictum  of  J.  B.  Murphy  that  the  chief  avenue 
of  infection  is  through  the  Fallopian  tubes  and  from  coitus  with  tuber- 
cvilous  men.  From  r>euret  tiie  following  conclusions  are  adopted:  (1) 
Oenital  lesions  are  the  most  frequent  cause  of  j)eritoneal  tuberculosis 
in  women,  in  ])articular  the  clinical  type  known  as  idiopathic  ascites 
in  young  women.  (2)  Tuberculosis  of  the  adnexa  is  always  accom- 
panied by  tuberculous  peritonitis;  the  form  occurring  being  one  of  two 
t\i)es — ascitic  peritonitis,  free  or  enc\\sted,  and  dry  pelvic  peritonitis 
with  adhesions.     (8)  The  type  of  pelvic  peritonitis  with  adhesions  is 
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subject  to  frequent  exacc^rhations.  In  the  surgical  treatment  of  this 
lesion  Brovm  reeoniniends  al)lati<)n  of  l)oth  Fallopian  tubes,  and,  if 
suspected,  after  careful  palpation  and  inspection,  the  vcrniiforni  ap])en- 
dix.  Complete  closure  of  the  abdominal  wound  without  draina<:;e  is 
advocated.  With  hyo-iciiic  after-treatment  the  use  of  tuberculin  is 
advised. 


Aneurysm  of  the  Uterine  Artery.- — Reymond  (A7).  de  gyn.  et  d'oLst., 
1909,  xxxvi,  117)  j)resented  to  the  Societe  Anatomique  de  Paris  a  speci- 
men of  aneurysm  of  the  uterine  artery  removed  by  an  abdominal  opera- 
tion. The  symptoms  were  those  of  cancer  of  the  corpus  uteri  after  the 
menopause.  To  touch,  the  uterus  was  found  dis])laced  sli^ditly  to  the 
left  aufi  the  pulsations  of  the  aneurysm  in  the  ritrht  lateral  part  of  the 
posterior  fornix  vaginte  were  evident.  The  aneurysm  extended  from 
the  origin  of  the  uterine  artery  to  the  uterine  cornu,  and  was  exsected. 
The  dilatation  was  the  size  of  the  thumb.  Hemorrhage  did  iu)t  occur 
after  the  operation. 

Resection  of  Seventy  Inches  of  Intestine  after  Perforation  of  the  Uterus. — 
Barton  and  Smalley  {.four.  Amer.  Med.  .l.s-.sw.,  1909,  Hi,  lOGo)  add 
another  to  several  cases  recently  appearing  in  medical  literature  of 
perforation  of  the  puerperal  uterus  and  pulling  through  the  opening  a 
considerable  length  of  the  intestine.  The  case  reported  was  one  of 
perforation  of  the  uterus  with  ovum  forceps  in  using  them  to  complete 
an  abortion.  Barton  and  Smalley  were  at  once  called  and  opened  the 
abdomen,  encountering  much  free  fluifi,  blood,  and  a  hole  one  and  a  half 
inches  wide  through  the  uterus.  From  the  uterus  the  incarcerated 
intestine  was  drawn  back  into  the  peritoneal  cavity.  A  four  or  five 
months  foetus  and  placenta  were  then  withdrawn  from  the  uterine  cavity 
by  enlarging  the  opening.  A  portion  of  the  jejunum  and  of  the  ileum, 
seventy  inches  in  length  was  found  to  be  detached  from  its  shrunken 
and  black  mesentery.  It  was  resected  and  an  end-to-end  anastomosis 
of  the  intestine  was  made  successfully.  An  interesting  incident  was  that 
a  lonjj-standino'  intestinal  indigestion  has  not  recurred  dm-ing  the  eigh- 
teen  months  elapsed  since  the  operation. 


Treatment  of  Myoma. — Kurt  Torkel  (Monatsschr.  f.  Gehurtsh.  v. 
GynaJc,  1909,  xxxi,  338)  reports  303  cases  of  myoma  observed  at  Breslau 
during  1902-1908.  A  study  of  these  cases  shows  that  radical  measures 
are  not  invariably  indicated,  while,  on  the  other  hand,  too  much  reliance 
should  not  be  placed  on  jialliative  measures  which  may  unnecessarily 
prolong  the  condition.  Curettage  is  indicated  in  suitable  cases,  but 
atmocausis  and  internal  medication  are  to  be  denoimced.  Operative 
intervention  should  always  meet  with  the  requirements  of  the  individual 
case.  With  the  exception  of  special  cases,  conservative  methods  are  of 
value  only  when  retention  of  the  uterus  would  prove  of  value  to  the 
patient.  In  all  other  cases,  as  a  rule,  supravaginal  amputation  should 
receive  preference  over  abdominal  total  extirjjation. 


The  Diagnosis  of  Tuberculous  Peritonitis. — J.  X.  West  (Amer.  Jour. 
Ohsi.,  1909,  lix,  820)  states  tliat  in  fully  one  third  of  the  cases  of  tuber- 
culosis of  the  peritoneum  operated   upon   the  previous  diagnosis  was 
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ii\;iriaii  i-vst,  ami  lliai  in  aiioilicr  lliini  tlic  tliaiiiiosis  was  ]iv().sal|)iri.\  ol' 
(lir  other  t'dniis.  (^ii(iliii<^  ( '.  II.  Mayo,  West  states  that  in  7N  per  cent, 
ill  the  I  iiitetl  States  and  in  S!)  |)er  cent,  in  ( lerinany  ot"  all  cases  in  which 
necropsies  have  heeii  held,  there  is  shown  tlie  presence  of,  or  the  evidence 
of,  past  existence  of  tni)crculosis.  Of  13,922  necropsies  colli'ctiHl 
1)V  Grawit/  and  Hrnn,  2  per  cent,  showed  tubercnlous  ])eritonitis. 
l^he  proportion  of  women  to  men  as  victims  of  tuherculous  j)eri- 
tonitis  is  said  to  he  5  to  1,  and  the  most  c()mnu)n  period  of  infection 
i^  from  twenty  to  thirty  years.  The  chief  points  <jiven  to  establish  a 
t  linical  dia^jjiiosis  are  recurrent  attacks  of  ])elvic  peritonitis  cxtendiiiif 
liver  .several  months;  lii-adiial  accimuilatioii  of  fiuid  in  the  abdomen; 
hectic,  afternoon  or  evcninii;,  temperature;  i;radiial  and  pro<i;ressivc  loss 
iif  weitfht  and  stren«;th,  and  sensitiveness  of  the  abdtjinen.  The  clinical 
diai;nosis  failinfj,  the  aid  of  other  tests  may  be  a]>])lied.  (^f  these  the 
skin  inoculation  test  of  von  Pirquet,  is  preferred  to  that  of  the  Calmette 
eye  installation  or  the  skin  inunction  test  of  Moro.  While  these  are 
not  infalliable  tests,  the  data  thus  obtained  are  valuable.  Curiously 
enough,  when  considered  superficially,  the  absence  of  reaction  is  more 
reliable  than  the  occurrence  of  a  reaction. 


Perforation  of  the  Stomach  and  Small  Intestine  as  a  Sequel  to  Ovari- 
otomy and  Hysterectomy. — J.  Blaxd-Sutton  (Jovr.  Obst.  and  Gyn. 
Brit.  Knip.,  l!)U!),  xv,  197)  reports  three  ca.ses  of  perforation  of  the 
stomach  or  the  small  intestine  after  ovariotomy  or  hysterectomy  that 
have  come  under  his  observation.  Two  of  them  died  on  the  eighth 
day  after  o})eration.  The  third  died  forty-six  hours  after  hysterectomy. 
Bland-Sutton  refers  to  casual  reference  to  the  personal  experience  of 
von  Hosthorn  and  Olshausen  with  this  complication,  and  appeals  to 
gyncologists  to  report  similar  experiences. 


Hernias  through  the  Pelvic  Floor. — Barrett  (Avier.  Jour.  Ohxi., 
1909,  lix,  7h,?))  believes  that  in  the  treatment  of  hernias  of  the  pelvic 
floor  consideration  should  be  given  to  the  following  principles:  (1) 
The  abdominal  organs  need  for  support,  in  addition  to  their  own 
ligaments,  a  limiting  wall.  (2)  The  limiting  wall  should  grow  stronger 
from  above  downward,  as  gravity  of  the  organs  exerts  a  force  not  exerted 
above.  (3)  The  pelvic  floor,  being  the  lowest  part  of  the  abdominal 
wall,  needs  to  be  strongest.  (4)  Alxlominal  organs  herniate  through  the 
walls  by  reason  of  increased  pressure,  insufficient  supports,  and  weak 
l)laces  in  the  walls  or  "faults."  (5)  The  ])clvic  floor,  (Iocs  not  act  as  a 
direct  support  to  the  uterus,  as  the  uterus  does  not  lie  against  it.  (6) 
The  pelvic  floor  by  reason  of  its  importance  in  man  has  developed 
an  additional  diaphragm — the  levator  ani  muscle  and  its  fascia.  (7) 
This  diaj)hragm  is  weakened  by  "faults"  (the  rectum,  vagina,  and 
urethra).  (8)  The  vaginal  canal,  by  reason  of  extreme  dilatation 
which  lacerates  the  surrounding  levator  muscle,  becomes  a  fre(|uent 
site  for  hernia.  (9)  Atavism  of  the  levator  ani  muscle  occasionally 
furnishes  a  congenital  predisposing  cause  of  hernia  through  the  rectum 
in  the  male,  and  the  rectum  and  vagina  in  the  female.  (H*)  "^^'i*'  (■">'<' 
of  these  hernias,  due  either  to  traumatism  or  congenital  defects,  should 
look  toward,  (a)  lessening  intra-abdominal  pressure;  {h)  correcting 
the  pelvic  floor   defect;    (c)  putting  the  vagina  out  of  a  vertical  line; 
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(d)  puttincr  tlie  uterus  out  of  line  witli  the  vaijina.  (11)  The  jwsterior 
segment  of  the  pelvic  floor  is  rei)aire(l  in-  uniting  the  levator  ani  muscle 
and  its  fascia,  and  the  lower  end  of  the  vagina  is  thereby  ])ushed  forward. 
(12)  The  anterior  segment  may  he  corrected  by  anterior  colporrhaphv 
and,  if  occasion  demands,  a  shortening  of  the  sacro-uterine  ligaments. 
The  upper  end  of  the  vaina  is  tiius  pushed  backward.  (13)  The 
uterus  is  got  out  of  line  witii  the  vagina,  (a)  by  shortening  the  round 
ligaments;  (h)  by  vaginofixation  in  cases  of  mild  prolapse  past  the 
menopause;  (c)  by  vaginal  hysterectomy  in  cases  of  marked  prolajjse, 
especially  with  a  ])athol()gical  uterus;  in  case  of  hysterectomy  the 
ligament  should  be  implanted  into  tlie  vaginal  vault;  (fl)  by  bringing 
the  lower  end  of  the  l)r()a(l  ligaments  in  front  of  the  cervix,  according 
to  Alexandroff,  which  ()])eration  is  slightly  modified  in  this  country 
by  Dudley  and  others.  Barrett  emphasizes  that  the  ])elvic  floor  is  an 
important  factor  in  abdominal  support  and  that  the  chief  structure  is 
the  levator  ani  muscle;  that  the  tendency  of  the  vagina  to  become  a 
hernial  canal  is  greatly  increased  by  traumatism  and  congenital  defects. 
In  slight  cases  rest  and  lessened  intra-abdominal  pressure  are  recom- 
mended; in  exaggerated  cases  repair  of  the  ])elvic  floor,  lessening  of 
the  vertical  position  of  the  vagina,  removal  of  the  uterus,  or  increasing 
its  angle  to  the  vagina  should  be  done. 
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CLARENCE  J.  BLAKE,  M.D., 

PROFESSOR    OF    OTOLOGT    IN    THE    HARVARD    MEDICAL  SCHOOL,  BOSTON. 


Ear  Disorders  in  Diseases  of  the  Urogenital  Apparatus. — Dr.  J.  Send- 
ziAK  (Archiv  f.  Ohrenhlk.,  1909,  Ixxiii,  55),  presents  an  interest- 
ing summary  of  the  several  ear  affections  that  may  complicate  dis- 
eases of  the  genito-urinary  organs.  Considering  first  the  kidneys, 
he  points  out  the  occasional  occurrence  of  hemorrhages  into  the  tym- 
panum or  labyrinth  in  the  course  of  severe  acute  or  chronic  parenchy- 
matous nephritis;  sometimes  these  hemorrhagic  spots  can  be  observed 
on  the  drumhead,  j^art'cularly  in  the  anterior  upper  portion.  The  clini- 
cal symptoms,  Avhich  suggest  an  aural  examination  in  nephritis,  are 
sudden  defects  of  hearing,  subjective  sounds,  and  giddiness.  He  lays 
especial  stress  upon  the  frequenty  with  which  purulent  otitis  media  is 
associated  with  that  form  of  nephritis  that  follows  scarlet  fever,  pointing 
out  a  prognostic  significance  of  this  connection;  it  having  been  repeatedly 
observed  that  an  increase  in  the  otorrhoea  accompanies  an  exacerbation 
of  the  kidney  trouble,  and  vice  versa.  Regarding  the  relationship 
between  aural  affections  and  diseases  and  abnormalities  of  the  genital 
organs,  he  finds  such  instances  much  more  frequent  among  females  than 
males.     Vicarious  menstruation,  when   hemorrhage  from  the  ear  sub- 
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stitiitt's  till'  iionnal  «li.s(liari:i',  is  said  to  have  Ik-cii  iKttcd  six  times  in 
2(K)  vit-arit»us  casivs.  The  a|)j)('araiuo  of  a  mild  diTmatitis  of  the  auricle 
or  canal  at  the  monthly  period,  or  duriiii;  prej^naiicv  has  heen  often 
ohserved,  and  the  stuhhornness  of  such  inflammations  when  occnrrin;; 
about  the  climacterium  is  dwelt  upon.  Perhajjs  the  most  important 
point  mentioned  in  the  paper  refers  to  the  unfavorable  influence  some- 
times exerted  upon  aural  afi'ections  bv  prefjnancy  and  childbirth;  anv 
existini^  patlu)lotjical  j)rocess  in  the  ear  may  suffer  a  considerable  exacer- 
bation durini;  the  ]>eriod  of  ijestjitlon,  and  only  exceptionally  does  there 
follow  a  reclamation  of  the  hearini;  ])ower  lost  in  such  cases. 

A  Pure  Transudate  in  the  Middle  Ear.— Wai.h,  of  liomi  (Archiv  f. 
Olirenltlk.,  li>09,  Ixxiii,  317),  refers  to  the  discussion  which  took  place 
at  the  last  session  of  the  Cierman  Otoloi;ical  Society,  at  Bremen,  as  to  the 
j)ossibility  of  a  sterile  exudate  or  transudate  into  the  tympanic  cavity 
occurring.  He  holds,  with  Kiimmel,  Schiebe,  and  others,  that  there  are 
many  instances  of  pure  intratym])anic  exudate,  resulting  from  negative 
intratympanic  pressure,  and  that  such  fJuids,  naturally,  are  sterile.  In 
support  of  his  contention,  he  cites  clinical  cases  in  which  the  middle 
ear  disturbance  arises  from  closure  of  the  tymj)ano])harvngeal  tube,  and 
in  which  an  incision  of  the  tympanic  membrane  disclosed  the  following 
conditions:  Sterile  fluitl  evacuated;  the  tympanic  mucous  membrane 
presenting  characteristic  ajjpearances  of  tissue  under  negative  pressure; 
an  incision  that  remained  sterile,  even  though  unhealed,  for  weeks;  and, 
in  some  cases  wherein  the  causes  of  negative  pressure  had  not  been 
removed,  a  recurrence  of  the  transudate  shortly  after  healing  of  the 
incision.  Walb's  views  coincide  with  the  commonly  accepted  views  here 
that  the  simple  exudative  otitis  medias,  occurring  without  inflammatory 
.symptoms,  usually  in  elderly  persons  or  in  those  who  have  stricture  or 
obstruction  of  the  tympan(jpharvngeal  tubes,  are  not  of  bacterial,  but 
rather  of  mechanical,  oriirin. 


The  Surgery  of  the  Labyrinth  of  the  Ear. — During  the  past  five  years 
operati(jns  upon  the  labyrinth  have  been  (juite  frequently  performed,  and 
the  revived  study  of  the  physiology  and  anatomy  of  this  portion  of  the 
organ  of  hearing,  incited  by  these  surgical  investigations,  together  with 
the  clinical  experience  resulting  therefrom,  is  giving  a  broader  knowledge 
of  the  internal  ear  affections  and  holding  out  .some  ]>romise  of  a  more 
enlightened  treatment  in  the  future  of  the.se  previously  ignored  or 
neglected  conditions.  It  was  quite  natural  to  ])ursue  further  the  excel- 
lent surgical  work  that  has  developed  in  the  treatment  of  suppurative 
otitis  media,  and  to  open  the  .semicircular  canals  or  the  cochlea  when, 
in  the  course  of  a  mastoidotym])anal  exenteration,  they  were  found  to  be 
disea.sed.  The  .symptoms  of  labyrinthine  invasion  associated  with  puru- 
lent otitis  media  are  not  yet  so  clearly  defined  as  to  make  it  always  po.s- 
sible  to  diagnosticate  the  condition  prior  to  operation,  but  great  progress 
is  being  mafle  in  that  direction.  Meanwhile,  all  ca.ses  of  chronic  suppu- 
rative otitis  that  present  evidences  of  labyrinthine  disturbance,  such  as 
frequent  or  continued  headaches,  .severe  tinnitus,  nausea  and  vomiting,  or 
great  deafness,  are  being  carefully  investigated  during  the  course  of  the 
operative  intervention  that  is  necessary  to  cure  the  middle-ear  disease. 
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III  an  interestin<i'  paper  on  "Indications  for  Tvalnrintli  Opening  in 
Coniplicatefl  Middlo-car  Snppnralions  and  New  Suir<r('.stions  as  to 
Mctliods,"  W.  Ukferxoudk  (Arrhiv  f.  O/nmhlh.,  1«)()!),  Ixxiii,  227) 
discusses  these  (piestions  at  sonic  lenij;th.  lie  points  out  the  I'alHbihty 
of  all  known  tests  to  indicate  invasion  of  the  labyrinth  by  purulent  pro- 
cesses, and  the  danijers  of  o])eratin<)j  in  this  rei^ion;  so  o;reat  is  tlie  risk, 
and  so  frecjuently  do  what  were  ap])arently  symptoms  of  labyrinthine 
disease  (Hsappear  after  eradication  of  the  disease  frov  the  middle  ear 
and  mastoid  cells,  that  he  cautions  aj2,aii>,st  needless  or  unnecessary 
operations  upon  the  internal  jjortion  of  the  ear.  Even  when  carious 
opcnino-s  in  the  bony  wall  of  the  semicircular  canals  are  discovered  duriufj 
an  operative  ex])lorati()n,  it  must  be  remembered  that  this  process  may  be 
superficial,  may  not  yet  have  broken  through  the  membranous  capsule, 
and  so  a  curettement  of  the  labyrinth  may  not  be  called  for.  In  the  cases 
of  pronoimced  ])urulent  labyrinthitis  the  results  of  surgical  treatment 
have  been  brilliant;  such  conditions  are  practically  always  fatal  unless 
treated  by  operation.  The  difficulty  at  present  lies  in  determinincr  which 
cases  shall  be  submitted  to  operation. 

Much  has  been  recently  reporteil  concerning  the  clinical  value  of  the 
caloric  tests  of  e((uilibrium,  antl  it  might  be  su])})osed  that  these,  added  to 
von  Stein's  tests  (walking,  jum})ing,  rotation,  etc.),  would  give  certain 
rules  by  which  to  ascertain  the  location  and  extent  of  a  labyrinthine 
lesion.  Uffernorde  discourages  dependence  upon  these  tests,  while 
encouraging  further  study  of  them,  and  says  that  he  has  seen  all  the  rules 
clinically  reversed.  If  at  the  present  the  situation  seems  to  be  somewhat 
doubtful,  it  is  certainly  hopeful  and  there  is  ])ros])ect  of  important  dis- 
coveries in  this  field.  It  will  jiot  be  surprising  if  in  the  very  near  future 
the  labyrinth  of  the  ear  becomes  quite  as  much  an  open  book  to  the 
otologist  as  is  the  tymj)anic  cavity  now. 

In  this  connection  it  is  interesting  to  note  that  nuich  attention  is  being 
given  to  the  study  of  aural  vertigo  and  tinnitus  aurium.  These  are  con- 
ditions that  have  long  baffled  obsen^ers  and  about  which  very  little  is 
known  with  certainly.  Matte  (Archiv  f.  Ohrenhlk.,  1909,  Ixxiii,  142), 
in  an  article  on  "The  Surgery  of  the  Labyrinth,"  considers  an  operation 
for  the  cure  of  distressing  tinnitus.  He  recites  the  character  of  the 
serious  type  of  this  affection,  the  noises  sometimes  being  so  serious  and 
persistent  as  to  drive  the  victim  to  the  contemplation  of  suicide,  and 
recommends  in  such  cases  operative  al)lation  of  a  ])ortion  of  the  laby- 
rinth, lie  believes  that  by  a  careful  study  of  the  nature  of  the  sound 
heard,  and  comparison  of  it  with  other  measurable  sounds  under  control 
of  the  investigator,  it  may  be  possible  to  localize  the  lesion,  and  thus 
determine  what  part  of  the  vestibule  or  cochlea  to  attack.  He  reports  a 
successful  operation  of  jiartial  ablation  of  the  labyrinth,  the  details  of 
which  are  interesting  as  showing  what  may  be  conservatively  effected. 
Section  of  the  auditory  nerve  has  been  successfully  done  for  the  relief 
of  subjective  sounds,  but  this  totally  destroys  hearing,  while  IMatte's 
suggestion,  if  it  further  proves  to  be  practicable,  may  seiwe  to  relieve  the 
])atient  of  a  distressing  affection  without  completely  destroying  the 
hearinof. 


l'AT}l<>I,<»(iV  ANT)  1{A('TKHI()L«»(;Y  623 

PATHOLOGY  AND  BACTERIOLOGY. 


UNDER   THE    CHARGE    OP 

WARFIELD  T.  LONGCOPE,  M.D., 

DIRECTOR    OF    THE    AYER    CLINICAL    LABORATORY,    PENNSYLVANIA    HOSPITAL, 
ASSISTED    BY 

G.  CANBY  ROBINSON,  M.D., 

CLIMCAI.  PATHOl.OtilST  TO  THK   PRK8BYTKRIAN    HOSPITAL,    PHILADKLPHIA. 


The  Action  of  Narcotics  and  Alkaloids  on  the  Complement. — Gold- 
si  hmidt  and  PuiHHA.M  (/t.s-clir.  f.  c.vp.  Path.  u.  Tlirr.,  1!)09,  vi,  211) 
have  studied  tlie  action  of  various  narcotics  and  alkaloids  on  hemolytic 
sera  and  have  obtained  the  followino;  results:  The  narcotics  of  the 
aliphatic  and  aromatic  ijrouj)s  as  well  as  powerful  brain  and  nerve 
poisons  in  ijeneral  (especially  the  alkaloids)  exert  a  grouj)  of  actions 
which  stand  in  causal  relationshi])  to  one  another.  (1)  The  action  on 
lecithin  susj)ensions  as  well  as  on  other  colloidal  suspensions  is  either 
solution  or  preci])itation;  subsequent  solution  of  the  precipitate  may 
take  place.  (2)  Fresh  hemolytic  sera  lose  their  power  to  destroy  red 
blood  cells  when  subjected  to  the  action  of  the  above-mentioned  poisons. 
This  action  is  due  to  a  change  in  the  ))hysical  condition  of  the  medium 
and  can  be  reversed  by  a<jain  addino;  sufficient  fresh  serum.  The  phe- 
nomenon is  pr()l)ably  similar  to  the  inactivation  by  heatincj  to  60°  C, 
since  both  procedures  are  accompanied  by  lowering-  of  the  surface 
tension.  (3)  Red  blood  cells  are  laked  by  powerful  brain  and  nerve 
poisons  Avith  few  exceptions.  (4)  The  action  of  erythrocytic  and 
cerebral  bacterial  toxins  (tetanus,  diphtheria)  is  weakened  or  prevented 
by  these  poisons.  (5)  All  of  these  actions  are  of  physical  nature  and  are 
due  to  the  intense  physical  activity  of  the  above-mentioned  substances. 
(6)  Only  poisonous  alkaloids  produce  this  phenomenon,  and  they  prob- 
ably stand  in  close  relationship  to  their  chemical  constitution. 


The  Origin  of  Nephritic  (Edema. — Julius  Bence  (Zeif.  f.  kiln.  Med., 
1909,  Ixvii,  69),  in  order  to  elucidate  certain  problems  in  connection  with 
oedema  in  ne{)hritis,  studied  the  fluid  content  of  the  blood  in  normal 
and  nephrectomized  rabbits,  and  in  rabbits  in  which  a  nephritis  had 
been  produced  by  injections  of  uranium  nitrate.  When  rabbits  w^hose 
kidneys  are  normal  are  deprived  of  water,  there  is  a  slow  but  constant 
loss  in  weiorht  with  a  decrease  in  the  fluid  content  of  the  blood.  If  such 
rabbits  are  given  sufficient  water  by  the  stomach  to  keej)  the  weight 
at  a  constant  level,  that  is,  from  100  to  150  grams  of  water  a  day,  the  fluid 
content  of  the  blood  is  not  j)ercej)tibly  altered.  Nephrectomized  rabbits 
when  dej)rived  of  water  also  show  a  gradual  loss  in  weight,  but  jjresent 
interesting  changes  in  the  fluid  content  of  the  blood.  At  first  this 
ri.ses  slightly,  then  falls  tem])orarily,  but  finally  increa.ses  steadily  until 
the  animal  dies.  With  the  hydremia,  which  continues  in  spite  of  the 
fall  in  body  weight,  (jedema  may  develop,  since  three  of  the  eight  nephrec- 
tomized animals  showed  ascites.  The  ingestionOf  100  to  1.50  grams 
of  water  a  day,  sufficient  to  keep  the  body  weight  at  j)ractically  a  constant 
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level,  gives  rise  to  a  more  pronounoed  hydremia  and  uniformly  to 
oedema.  Rabbits  in  which  a  ne])hritis  has  been  produced  by  means  of 
uranium  nitrate,  deprived  of  water,  lose  weight  slowly  during  the  first 
day;  on  the  second  day  there  is  a  sharp  fall  in  weight  synchronous 
with  the  diuresis  ])roduced  by  the  nephritis.  On  the  third  day  anuria 
makes  its  ap])earance  and  the  body  weight  remains  about  the  same. 
A  drop  in  the  fluid  content  of  the  blood  accompanies  the  diuresis,  but 
with  the  onset  of  anuria  hydremia  sets  in  and  increases  during  the  pro- 
duction of  oedema  and  until  death.  In  three  of  the  eight  animals  there 
was  ascites.  Injection  of  water  in  the  same  amounts  as  was  used  in  the 
other  experiments  gave  rise  to  more  hydremia,  which  started  before  the 
development  of  anuria,  and  was  accompanied  constantly  by  oedema. 
Uranium  nitrate  injected  into  nephrectomized  animals  did  not  influence 
the  course  of  events,  which  seemed  to  show  that  the  effects  obtained  by 
the  use  of  chemicals  are  not  due  to  injury  to  the  vessel  walls,  but  simply 
to  the  disturbance  which  it  sets  up  in  the  kidney.  The  experiments 
show  that  when  the  kidneys  are  removed  or  made  functionless  through 
disease,  there  is  an  interchange  of  water  from  the  tissues  into  the  vessels 
giving  rise  to  hydremia.  A  second  interchange  of  fluid  takes  place 
between  the  blood  and  tissue  spaces  or  serous  cavities.  These  phenom- 
ena occur  even  though  there  is  no  addition  of- water  to  the  body,  though 
if  water  is  obtained  from  outside  the  body,  the  effects,  that  is,  the  oedema, 
are  much  more  marked. 


The  Relation  of  Tsrphoid  Bacilli  to  the  Gall-bladder. — Another  e  idence 
of  the  importance  of  the  role  played  by  bacillemia  in  typhoid  fever 
is  afforded  by  the  exjierimentai  work  of  Chiarolanza  {Ztschr.f.  Hygiene 
u.  Infeldionskr.,  1908,  Ixii,  1)  on  the  relation  of  typhoid  bacilli  to  the 
gall-bladder  and  gall-ducts.  He  found  that  if  bacilli  are  injected  into 
rabbits  subcutaneously,  they  do  not  reach  the  gall-bladder;  but  after 
intravenous  injection  they  were  found  in  17  out  of  23  cases  (74  per 
cent.)  The  shortest  time  for  them  to  reach  the  gall-bladder  was  two 
hours;  the  longest  period  of  their  excretion  from  it,  fifty-eight  days. 
To  determine  in  what  way  they  entered  the  gall-bladder,  the 
cystic  duct  was  ligated  shortly  before  injecting  the  bacilli.  In  these 
cases  also,  bacilli  were  found  in  the  bladder,  showing  that  they  had 
entered  not  with  the  bile,  but  through  the  cajnllaries  of  the  mucosa  and 
submucosa.  Also,  if  the  common  duct  was  ligated,  bacilli  could  be  found 
in  the  intestine,  showing  that  here  also  they  might  invade  by  way  of  the 
capillaries.  On  histological  examination  the  infected  gall-bladder  showed 
degeneration  of  the  e})ithelium  in  acute  cases;  proliferation  of  the 
epithelium  with  thickening  and  infiltration  of  the  submucosa,  in  the 
more  chronic  forms.    Necrosis  of  the  liver  was  never  found. 
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The  modern  conception  of  the  symptomatology,  diagnosis,  and 
treatment  of  typhoid  perforation  in  general  would  seem  to  be  firmly 
based  upon  the  mass  of  carefully  studied  material  which  is  now 
available.  Aside,  however,  from  text-book  articles,  limited  series 
of  personal  observations,  and  scattered  case  reports,  there  was  but 
little  systematic  work  done  on  the  subject  of  typhoid  perforation  in 
children  with  respect  to  treatment  by  operation,  until  the  appearance 
of  the  paper  by  C.  A.  Elsberg^  in  1903.  This  paper  was  based  upon 
a  study  of  25  cases  of  perforation  operated  upon  in  children,  all  that 
were  available  at  that  time.  While  the  number  of  cases  was  small, 
the  deductions  which  Elsberg  was  able  to  draw  were  of  great 
interest  and  importance.  It  has  seemed  to  us  worth  while  to  study 
the  cases  occurring  in  children,  and  reported  since  1903,  with  a 
view  to  confirming,  if  possible,  the  rather  remarkable  findings  of 
Elsberg;  and,  at  the  same  time,  to  consider  briefly  those  points  in 

1  Annals  of  Surgery,  1903,  xxxviii 
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the  clinical  course  of  typhoid  fever  in  children  that  have  a  bearing 
on  tlie  diagnosis  of  perforation  and  to  compare  these  with  the 
symptoms  commonly  observed  in  adults. 

Frequency.  Perforation  in  children  is  usually  considered  to  be 
relatively  infrequent.  That  this  is  true  of  infants  and  very  young 
children  is  undeniable.  Typhoid  fever  in  young  children  is  not 
often  attended  by  the  grave  intestinal  lesions  which  are  found  in 
older  children  and  adults.  Ulcerations  of  the  bowels  arc  few 
in  number  and  superficial  in  character,  and  we  find  what  is  com- 
monly spoken  of  as  the  "nervous  type"  of  the  disease  rather  than 
the  abdominal  type,  which  becomes  the  rule  as  we  approach  the 
age  of  puberty.  Hemorrhage  and  perforation  in  the  earliest  years 
of  life  are,  therefore,  very  infrequently  encountered.  It  is  not 
until  after  the  age  of  four  or  five  years  that  the  intestinal  lesions 
become  of  a  character  to  favor  perforation  of  the  bowel,  but  from 
this  time  on  the  accident  becomes  of  correspondingly  greater  fre- 
quency. We  have  collected  from  various  sources  2274  cases  of 
typhoid  fever  in  children  in  which  perforation  occurred  35  times 
(1.54  per  cent.). 

In  some  of  the  series  studied,  notably  that  of  Berg,^  154  cases  with 
4  perforations,  or  2.6  per  cent.,  the  percentage  was  higher.  ]\Iorse^ 
collected  284  cases  with  no  perforations.  Griffith  and  Ostheimer,* 
in  302  cases  under  two  and  one-half  years,  found  2  perforations 
(0.66  per  cent.).  Two  cases  mentioned  by  Griffith  and  Ostheimer, 
which  occurred  at  the  ages  of  twenty  and  twenty-one  months, 
respectively,  are  the  youngest  authentic  examples  of  which  we  have 
knowledge. 

We  find  that  the  percentages  of  perforation  in  typhoid  fever 
at  all  ages  vary  from  1.5  (Skutesky)  to  3.03  (Murchison)  and  3.66 
(Armstrong).  Harte  and  Ashhurst,^  in  an  analysis  of  8881  cases, 
estimate  the  frequency  of  perforation  at  2.54  per  cent.  We  have 
collected  4947  cases,  with  a  percentage  of  perforation  of  2.19. 

The  relative  frequency  of  typhoid  perforation  in  children  and 
adults  is  somewhat  difficult  to  estimate,  as  the  figures  just  quoted 
include  cases  of  all  ages;  but  it  may  be  safely  said  that  while  per- 
foration occurs  less  frequently  in  children,  the  disparity  is  less  than 
is  commonly  supposed,  the  complication  being  probably  slightly 
more  than  half  as  frequent  in  the  junior  class. 

Age.  In  collecting  cases  of  perforation  in  children  for  study  we 
have  fixed  the  usual  age  limit  of  fifteen  years ;  we  have  analyzed  only 
cases  in  which  operation  was  performed  and  perforation  proved; 
we  have  not  considered  cases  of  peritonitis  occurring  without  per- 
foration, nor  have  we  studied  cases  of  perforation  of  the  appendix  in 
which  this  lesion  was  manifestly  due  to  a  preexisting  or  coincident 

2  Deutsch.  Archiv  f.  klin.  Med.,  1895,  vol.  liv. 

'  Boston  Med.  and  Surg.  Jour.,  February  20,  1896. 

*  Amer.  Jour.  Med.  Sci.,  November,  1902.  "Annals  of  Surgery,  1904,  xxxix. 
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apjxMidicitis  not  due  to  typhoid  ulceration.  Reported  since  the 
pul)h(ati()n  of  Elsberg's  paper  in  1903,  we  have  found  45  cases  in 
.sul>jects  fifteen  years  of  age  and  younger,  the  exact  age  toeing  given 
in  44.     These  are  as  follows: 

C.\8E  I.— Staunton.     Med.  Press  and  Circular,  1903,  609. 
Case  II. — Cotton.      Bo^Jton  Med.  and  Surg.  .Inur.,  1900,  civ,  151. 
C.KSFJi  III.— Ru.ssell.     Montreal  -Med.  Jour.,  1903,  584. 
C.\»K.s  IV  and  V.     Hay.".     Jour.  .\mer.  .Med.  As.soc.,  1905,  1267. 
C.vsE  VI. — .\nderson.     Intercolonial  Med.  Jour.,  1904,  64. 
Case  VII. — Boyd  and  Moore.     Ibid.,  72. 
C.vsE  VIII. — Waring.     Tran.s.  Clin.  Sec,  London,  xxx^^,  110. 
Case  IX.— Bowlby.     Ibid.,  124. 

Cases  X  and  XI.     Griffith.     .■X.mer.  Jour.  Med.  Sci.,  1905,  cxxx. 
C.\SE  XII.— Meakin.s.     Montreal  Med.  Jour.,  1905,  741. 
Case  XIII.— Harte.     .\nnals  of  Surgery,  1903,  63. 
C.vsM  XIV  and  XV.— Greaves.     Brit.  Med.  Jour.,  1906,  i,  373. 
C.\SES    XVI.— Daniell.     Lancet,    1908,   i.    1043. 

C.\SES  XVII  and  XVIII.— Butler.     Jour.  Amer.  Med.  Assoc,  November  11,  1905,  1468. 
C.KSE  XIX. — Vickery  and  Cobb.     Boston  Med.  and  Surg.  Jour.,  February  7,  1907,  177. 
Cases  XX  and  XXI. — .Manges.     Jour.  Amer.  Med.  Assoc,  .\pril  1,  1905,  1023. 
Cases  XXII,  XXIII.  and  XXIV.— Scott.     Univ.  Penna.  Med.  Bull.,  May  and  June,  1905. 
Cases  XXV.— Bichat      Rev  m(5d.  de  Test.,  1904,  xxxvi,  431. 
Cases  XXVI. — Scott.     Univ.  Penna.  Med.  Bull.,  May  and  June,  1905. 
Case  XXVII. — Stewart.     Amer.  Jour.  Med.  Sci.,  May,  1904. 
Cases   XXVIII  and  XXIX.— Scott.     Ibid. 
Case  XXX. — Stewart.     Ibid. 

Case  XXXI. — Maclean.     Canada  Lancet,  1904,  x.xxvii,  1011. 
Case  XXXII. — Griffith.     Unpublished,  Univ.  Hosp.  Histories. 
Case  XXXIII  —Jopson.     Archiv.  Pediat.,  March,  1904. 
Case  XXIV.— Kaehler.     Deut.  med.  Woch.,  1907,  No.  34,  1370. 
Case  XXXV.— Turner.     Australasian  Med.  Gaz.,  1904,  No.  28,  334. 

Cases  XXXVI  and  XXXVII.    Griffith  and  Hutchinson.    Unpublished,  Children's  Hospital 
Hi.stories. 

Case  XXXVIII.— Morestin.     Rev.  de  chirugie,  April,  1908,  569. 

C^E  XXXIX. — Rath.     Hane  and  .\shhurst's  tables,  St.  Timothy's  Ho.spital  Histories 

Cases  XL. — Glazebrook.     Virginia  Med.  Semimonthly,  498. 

Case  XLI.— Newell.     California  State  Med  Jour.,  1908,  vi,  103 

Case  XLII. — Jopson  and  Gittings  (unpublished).     Presbyterian  Hospital  Histories. 

C.^E  XLIII. — Mauclaire.     Bull,  et  m^m.  de  la  soc  de  chirurgie,  1908,  xxxiv,  449. 

Cases  XLIV  and  XLV. — Hays.     Penna.  State  Med.  Jour.,  .January,  1908. 

The  youngest  were  aged  five  years,  of  which  there  were  four;  two 
recovered,  and  two  died.  There  were  three  patients  aged  fifteen 
years,  all  of  whom  died.     The  numbers  and  ages  were  as  follows. 

Years.  Years. 

4  ca.ses  at 5  2  ca.ses  at 11 

4  cases  at 6  4  cases  at 12 

2  cases  at 7  3  cases  at 13 

7  cases  at 8  5  cases  at 14 

4  cases  at 9  3  cases  at 15 

6  cases  at 10 

Of  21  cases  under  ten  years  of  age,  12  recovered  and  9  died,  a 
mortality  of  43  per  cent.;  of  23  cases  ten  years  of  age  or  over,  10 
recovered  and  13  died,  a  mortality  of  56.5  per  cent. 

This  shows  apparently  a  less  mortality  in  young  children,  which 
is  further  corroborated  by  an  analysis  of  Elsberg's  table.     In  his 
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series,  of  cases  under  ten  years  of  age,  the  mortality  was  20  per 
cent.;  in  cases  ten  years  of  age  and  over,  the  mortahty  was  46.6  per 
cent.  As  we  approach  the  age  of  fifteen,  the  mortahty  approximates 
that  of  adult  Hfe. 

Sex.  The  sex  was  given  in  43  of  our  45  cases :  28  were  males  and 
15  were  females,  a  disparity  much  less  than  that  observed  by  Elsberg, 
of  whose  cases,  18  were  males  and  6  females. 

Of  3071  cases  of  typhoid  fever  in  children  that  we  have  collected 
from  various  sources,  1659  were  males  and  1412  were  females,  a 
proportion  of  1.17  males  to  1  female. 

Of  7848  cases  of  typhoid  fever  at  all  ages  gathered  from  the  statis- 
tics of  Murchison,  Curschmann,  and  others,  4452  were  males  and 
3396  were  females,  a  proportion  to  1.31  males  to  1  female.  Except 
for  Elsberg's  and  our  own  figures,  we  have  found  none  which  give 
the  proportion  of  male  to  female  in  regard  to  the  occurrence  of 
perforation  in  children.  Combining  our  figures  with  Elsberg's, 
there  are  36  males  and  21  females,  a  proportion  of  1.7  males  to 
1  female. 

In  adults  the  preponderance  of  males  over  females  who  have  been 
operated  on  for  perforation  is  admittedly  large.  Harte  and  Ash- 
hurst  give  the  proportions  as  about  4  to  1;  Finney,®  3  to  1;  and 
Scott,^  men  and  boys,  77;  women,  7  (11  to  1).  Curschmann^ 
considers  that  this  disproportion  in  adults  is  not  due  to  any  inequality 
in  the  development  of  typhoid  ulceration,  but  probably  to  the  fact 
that  in  men  convalescence  is  unfavorably  influenced  by  previous 
derangements  of  digestion  due  to  diet  and  mode  of  life;  that  they 
submit  to  treatment  at  a  later  stage  of  the  disease  than  women;  that 
they  are  more  impatient  and  more  careless  during  convalescence.  In 
view  of  the  almost  equal  proportion  of  sexes  attacked  by  the  disease, 
the  disparity  in  the  number  of  adult  males  to  females  who  suffer  from 
perforation  might  be  satisfactorily  explained  on  these  grounds,  as 
we  find  in  children,  in  whom  such  etiological  factors  are  absent, 
that  the  disparity  in  the  sexes  is  greatly  lessened. 
.  Type  of  the  Disease.  In  31  cases  of  our  series,  the  type  of  the 
disease  previous  to  perforation  was  mentioned.  Eight  were  mild, 
fifteen  were  moderate,  and  eight  were  very  severe;  of  the  mild  cases, 
five  recovered  and  three  died;  of  the  cases  of  moderate  severity, 
eight  recovered  and  seven  died;  of  the  very  severe  cases,  two  recovered 
and  six  died.  The  influence  of  the  severity  of  the  attack  upon  the 
prognosis  in  cases  of  perforation  as  shown  by  these  figures  seems 
to  be  considerable.  The  child  who  is  toxic  and  exhausted  by  pro- 
longed hyperpyrexia  is  in  poor  condition  to  resist  the  additional 
complication  and  operative  intervention. 

That  children,  as  a  rule,  suffer  from  a  milder  type  of  the  disease 

^  Johns  Hopkins  Hosp.  Rep.,  vol.  viii. 

7  New  York  Med.  Jour.,  1907,  Lxxxv;  Univ.  Penna.  Med.  Bull.,  May  and  June,  1905. 

'  Nothnagel's  Encyclopedia,  American  edition. 
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than  adults  is  generally  admitted;  and  it  is  probable  that  this,  in 
part,  explains  their  lower  mortality  after  perforation.  To  this  rule, 
of  course,  there  are  well  recognized  exceptions.  The  age  is  an 
important  factor.  Children  under  three  years  of  age  and  over  ten 
years,  show  a  much  higher  comparative  mortality,  in  the  former 
exceeding,  and  in  the  latter  approaching,  that  found  in  adult  life. 
The  influence  of  the  severity  of  the  disease  upon  the  occurrence  of 
perforation,  however,  has  not  been  universally  agreed  upon.  In 
adults,  the  majority  of  recent  writers  admit  that  the  severe  cases 
are  most  prone  to  the  accident  of  perforation.  The  most  noteworthy 
exceptions  exist  in  the  ambulatory  cases,  in  which  the  occurrence  of 
perforation  is  comparatively  frequent.  Of  68  cases  of  perforation 
reported  by  Finney,  39  were  ambulatory,  10  moderately  severe, 
and  19  severe.  Only  8  of  the  31  cases  of  our  own  series,  in  which 
the  type  of  the  disease  was  mentioned,  were  severe. 

Time  of  Perforation.  In  44  cases  the  time  of  perforation  was 
definitely  stated.  In  the  second  week  there  were  11  perforations, 
the  earliest  on  the  ninth  day;  6  occurred  at  the  end  of  the  second 
week  (thirteenth  or  fourteenth  day);  in  the  third  week  there  were  12; 
in  the  fourth  week  there  were  6;  in  the  fifth  week,  3  (one  relapse);  in 
the  sixth  week,  4  (three  relapses);  in  the  seventh  week,  3  (all 
relapses) ;  in  the  eighth  week,  1  (a  relapse) ;  and  in  the  ninth  week,  1 
(a  relapse).  One  occurred  one  month  after  convalescence.  Among 
the  cases  that  perforated  in  the  second  week  there  were  6  recoveries 
and  5  deaths;  in  those  perforating  in  the  third  week  there  were  3  recov- 
eries and  9  deaths;  in  the  fourth  week,  2  recoveries  and  4  deaths; 
in  the  fifth  week,  1  recovery  and  2  deaths;  in  the  sixth  week,  3 
recoveries  and  1  death;  in  the  seventh,  1  recovery  and  2  deaths. 
The  cases  perforating  in  the  eighth  and  ninth  week  and  one  month 
after  convalescence  all  recovered.  If  these  figures  prove  anything,  it 
is  that  the  severity  of  the  disease,  rather  than  its  protracted  course^ 
contributes  toward  its  mortality.  The  danger  of  perforation  is 
greatest  at  the  end  of  the  second  and  during  the  third  week — 42.8 
per  cent,  of  all  cases  occurring  during  this  period.  This  proportion 
corresponds  rather  closely  with  that  of  Elsberg  (10  out  of  24  in  the 
third  week).  In  adults  also  perforation  occurs  most  frequently 
during  the  second  and  third  weeks. 

Relapses.  Of  our  cases,  9  were  in  relapse  at  the  time  of  perfora- 
tion; in  another,  a  probable  relapse,  the  duration  of  the  disease  was 
not  stated,  thus  making  10  cases  in  all.  The  date  of  the  perforation 
ranged  from  the  seventh  to  the  fifteenth  day  of  the  relapse.  Of  these 
cases,  6  recovered  and  4  died,  a  percentage  of  recoveries  higher  than 
that  observed  in  unrelapsed  cases.  This,  again,  seems  to  confirm 
the  conclusions  mentioned  above  in  regard  to  mortality  being  iur 
fluenced  by  the  severity  rather  than  by  the  duration  of  the  disease. 

Harte  and  Ashhurst  found  a  mortality  in  15  cases  of  relapse  of  46.6 
per  cent.;  and  in  the  convalescent  cases,  36.6  per  cent. — which  is 
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much  lower  than  at  any  stage  except  in  the  first  week  (33.3  per  cent.). 
Their  highest  mortahty  was  observed  in  cases  perforating  in  the 
third  week  (78.1  per  cent.). 

Pain.  The  importance  of  pain  as  a  symptom  of  perforation  is 
shown  by  its  occurrence  in  practically  every  case  of  our  series  of 
which  details  w'ere  given.  In  only  eight  cases,  taken  from  tables, 
or  discussions,  in  which  scanty  data  were  furnished,  was  it  not 
mentioned;  and  in  one  of  these  the  child  was  under  the  influence  of 
morphine.  It  may  be  considered  in  its  relation  to  the  time  of  develop- 
ment, its  severity,  location,  and  persistence. 

In  87.5  per  cent.  (21  out  of  24  cases)  it  was  an  initial  symptom;  in 
one  case  it  was  mentioned  as  not  being  initial;  in  two  other  cases  it 
had  been  present  during  the  illness  to  such  an  extent  as  to  constitute 
a  difficulty  in  diagnosis.  In  89  per  cent.  (25  out  of  28)  the  pain  was 
severe.  In  the  remaining  11  per  cent,  it  was  stated  to  be  not  severe. 
In  58.6  per  cent.  (17  out  of  29)  the  pain  was  general  in  distribution. 
In  24.1  per  cent.  (7  out  of  29)  it  was  confined  to  the  right  side  of  the 
abdomen,  especially  the  right  iliac  region.  In  10  per  cent.  (3  out 
of  29)  it  was  noted  in  the  left  side.  In  one  case  it  was  noted  in  the 
"upper,"  and  once  in  the  "lower,"  abdomen.  In  10  out  of  17  cases 
the  pain  was  persistent,  in  four  of  which  it  continued  to  increase  in 
severity.  In  3  out  of  17  it  was  intermittent  in  type;  and  in  4 
it  was  distinctly  stated  to  be  "not  persistent."  In  practically  all  of 
Elsberg's  cases  pain  was  the  initial  abdominal  symptom.  It  was 
usually  localized  to  the  lower  abdomen,  especially  the  right  side, 
and  was  generally  paroxysmal ;  in  a  few  cases  it  was  constant. 

Pain  is  thus  seen  to  be  a  very  characteristic  and  important 
symptom.  In  the  great  majority  of  cases  it  is  an  initial  symptom 
and  of  marked  severity.  It  is  more  often  generalized  than  local, 
although  it  favors  the  right  side  in  a  considerable  percentage  of  cases, 
and  it  is  usually  persistent,  often  increasing  as  time  advances. 

In  Scott's  statistics,  pain  at  the  time  of  perforation  was  observed 
in  75  per  cent,  of  the  cases.  Other  authors  state  that  it  is  usually 
present,  but  may  be  entirely  absent,  although  practically  all  agree 
in  placing  it  w^ith  tenderness  and  rigidity  as  one  of  the  three  cardinal 
symptoms. 

Except  in  a  phlegmatic,  delirious,  or  semicomatose  patient, 
whether  child  or  adult,  the  occurrence  of  pain  seems  to  be  almost 
a  sine  qua  non,  either  of  the  perforation  itself  or  of  the  beginning 
of  the  localized  peritonitis.  In  such  cases  it  would  precede  the 
rigidity,  and  possibly  even  the  tenderness ;  and  it  might  even  appear  to 
be  for  a  time,  at  least,  an  isolated  symptom.  It  would  seem  to  be 
of  great  importance  to  determine  the  frequency  with  which  sharp 
pain,  not  connected  with  perforation,  occurs  during  typhoid  fever. 

In  the  case  of  children,  Adams®  found  it  to  be  an  "infrequent" 

'  Archiv.  Pediat.,  February,  1904. 
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syinj)t()in  tliroiiifliout  the  course  ot"  the  uiicomplieated  disease. 
Kdwards'"  found  it  in  10  per  cent,  of  his  cases  under  ten  years  of  age; 
and  in  40  [)er  cent.  l)et\veen  ten  and  fifteen  years.  Butler"  found  it 
in  22.4  per  cent.  Hand  and  Gittings'"  record  pain  or  tenderness  in 
37  per  cent.  Barthez  and  Sanne"  "beheve  that  pain  in  children  is 
commonly  seen  in  connection  with  diarrhoea,  but  is  usually  a  tran- 
sient symptom."  Biedert  and  Fischl"  also  believe  that  pain  and 
meteorism  are  neither  frequent  nor  severe  in  children.  In  the  well- 
known  statistics  of  McCrea'^  pain  was  found  in  about  one  third  of  500 
adult  cases  at  some  time  during  the  course  of  typhoid  fever.  It  was 
most  constantly  present  with  perforation  and  was  closely  simulated 
in  cases  of  hemorrhage,  phlebitis,  and  in  some  cases  of  unknown 
origin.  In  two-fifths  of  all  the  cases  of  pain,  no  adequate  cause  for 
it  was  found,  and  in  14  per  cent,  the  pain  was  due  to  some  condition 
other  than  the  intestinal  lesions.  Shattuck,  Warren,  and  Cobb*® 
found  a  record  of  pain  in  only  5  out  of  70  cases  without  perforation 
or  peritonitis. 

While  the  figures  of  various  observers  both  of  cases  in  childhood 
and  adult  life  vary  from  7  per  cent,  to  37  per  cent,  it  is,  nevertheless, 
apparent  that  a  real  difficulty  in  interpreting  the  symptom  of  pain 
will  often  exist.  That  its  occurrence  can  never  be  safely  disregarded 
is  equally  obvious.  The  various  conditions  which,  by  giving  rise  to 
pain,  may  simulate  perforation  will  be  considered  under  the  heading 
of  diagnosis. 

Texderxess.  Tenderness  was  noted  as  being  present  in  36  out 
of  45  of  our  cases.  Its  absence  in  the  others  may  depend  largely  on 
insufficient  data.  It  was  recorded  as  "general"  in  15  cases;  promi- 
nent in  the  right  iliac  fossa  in  9;  confined  to  the  "lower  abdomen" 
in  2;  and  once  to  the  hypogastrium. 

A  study  in  regard  to  the  time  of  its  occurrence  showed  its  presence 
both  in  the  early  and  in  the  late  stages.  In  only  one  case  was  it 
absent  "early,"  and  in  this  one  it  developed  later.  Elsberg  found 
tenderness  in  every  case  studied,  and  in  six  cases  it  was  most  marked 
in  the  right  iliac  fossa.  He  emphasizes  the  interval  of  time  which 
occurs  between  the  development  of  pain  and  the  appearance  of 
tenderness.  As  has  been  said,  tenderness  forms  one  of  the  tripod 
of  cardinal  symptoms,  upon  which  the  majority  of  observers  rest  the 
diagnosis  in  adults,  although  its  absence  in  rare  cases  has  been 
noted  by  competent  authorities. 

Rigidity.  Rigidity  may  be  regarded  as  another  important  diag- 
nostic symptom.  It  is  almost  invariably  present.  It  was  noted 
as  being  absent  in  only  1  of  32  cases  of  our  series  in  which  full  data 

'"  Archiv.  Pediat.,  September,  1907.  n  Jour.  Amer.  Med.  Assoc.,  1905,  xlv. 

'2  Archiv.  Pediat.,  June,  1906.  "  Rev.  de.s  maiad.  des  enfants,  3d  ed. 

"  Lehrbuch.  der  Kinderkrankheiten,  12th  ed. 

I'New  York  Med.  .Tour.,  May  4,  1901. 

'8  Boston  Med.  and  Surg.  Jour.,  June  21,  1900. 
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were  given;  and  in  one  it  was  absent  early  but  appeared  later, 
Elsberg  found  it  more  or  less  marked  in  14  cases.  Its  late  appear- 
ance often  depends  upon  general  peritonitis;  but  when  found 
early,  it  becomes,  in  children,  as  in  adults,  a  most  valuable  aid  to 
diagnosis. 

Vomiting.  In  26  cases,  vomiting  was  present  twenty  times, 
and  absent  six  times.  Of  the  20  cases,  it  occurred  as  an  initial 
symptom  in  4;  and  in  4  others  it  was  noted  within  four  hours  of 
perforation.  In  a  large  number  of  cases  in  which  it  was  not  men- 
tioned, it  was  probably  absent;  and  in  the  positive  cases,  it  must 
often  be  a  symptom  of  peritonitis  rather  than  of  perforation  per  se. 
Elsberg  found  it  present  early  in  four  cases,  occurring  more  frequently 
as  the  case  progressed,  but  sometimes  absent  even  in  the  presence 
of  advanced  peritonitis.  In  adults,  Finney  found  vomiting  with 
perforation  in  26  of  68  cases.  It  will  be  seen,  therefore,  that,  while 
vomiting  is  frequent  and  a  symptom  of  some  value  always  to  be 
inquired  for,  it  cannot  be  considered  as  characteristic. 

Distention.  Distention  was  noted  as  being  present  in  19  cases 
and  absent  in  11.  In  9  early  cases  (within  six  hours  of  perforation) 
it  was  present  in  3  and  absent  in  6,  while  in  21  late  cases  (after  six 
hours)  it  was  present  in  16  and  absent  in  5.  In  the  other  cases  it 
was  not  recorded. 

Distention  was  present  in  only  50  per  cent,  of  the  cases  that 
recovered  and  in  91  per  cent,  of  the  cases  that  died.  Some  degree 
of  distention  was  observed  in  19  out  of  22  cases  in  Elsberg's  tables, 
although  in  only  10  was  it  of  more  than  moderate  degree.  As  one 
explanation  of  its  early  occurrence,  it  must  be  noted  that  distention 
is  often  present  in  an  uncomplicated  case  of  typhoid  during  the  second 
or  third  week;  while  its  frequency  as  a  late  symptom,  taken  in  connec- 
tion with  its  presence  in  so  large  a  proportion  of  the  fatal  cases, 
simply  indicates  its  significance  as  a  symptom  of  peritonitis.  Of  749 
cases  of  typhoid  fever  in  cildren  collected  by  Morse,  Adams,  and 
;Hand  and  Gittings,  209  (26.5  per  cent.)  showed  the  presence  of 
distention  during  the  course  of  the  disease,  apart  from  the  complica- 
tion of  perforation.  Curschmann  believes  that,  while  distention  is 
more  common  in  children  than  in  adults,  it  is  generally  more  moder- 
ate in  degree  in  the  former  than  in  the  latter.  Distention,  therefore, 
seems  to  be  of  scant  value  in  the  early  diagnosis  of  perforation  in 
either  children  or  adults. 

Liver  Dulness.  In  sixteen  cases  the  normal  area  of  liver 
dulness  was  diminished  or  almost  obliterated;  5  times  this  was  noted 
in  early  cases.  Elsberg  noted  it  in  only  5  cases,  and  emphasizes 
the  fact  that  distention  alone  may  cause  a  diminution  in  the  nor- 
mal area  of  dulness.  Its  value  as  a  diagnostic  sign  is  certainly 
greatly  lessened  by  this  fact.  In  adults  Finney  found  obliteration 
of  hepatic  dulness  in  only  5  of  68  cases,  and  Shattuck^  Warren,  and 
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Cobb,  in  only  2  of  24  cases.  Harte  and  Ashhurst  consider  it  a  most 
unreliable  symptom.  Diminution  of  liver  dulness  thus  will  rarely 
<;ive  material  aid  in  the  early  diaji^nosis  of  perforation. 

Effusion.  Ett"usion,  as  indicated  by  movable  dulness  in  one  or 
both  flanks,  was  noted  as  beini^:  present  in  eight  of  om*  eases.  The 
failure  to  recortl  it  may  be  explained  partly  by  the  difficulty  often 
experienced  in  determinin<>  the  presence  of  small  amounts  of  fluid, 
and  partly  by  the  imj)ossibility  of  distinguishing  between  fluid 
within  the  bowel  or  free  in  the  peritoneal  cavity,  without  movement 
of  the  patient  to  his  side,  a  procedure  which  is  manifestly  attended 
with  risk  of  spreading  the  peritoneal  infection.  The  absolute 
determination  of  a  rapidly  increasing  movable  dulness  in  the  flanks 
which  were  previously  tympanitic,  is  of  undoubted  value  in  corrob- 
orating a  diagnosis,  but  will  rarely  be  available  for  establishing  it. 
Other  abdominal  symptoms  not  noted  in  our  cases  demand  atten- 
tion. Curschmann  refers  to  the  condition  of  paralytic  ileus  and  con- 
sequent constipation,  which  is  apt  to  develop  soon  after  perforation. 
While  this  would  seem  to  depend  upon  a  rapidly  spreading  infection 
of  the  peritoneum,  yet  it  may  be  noted  some  hours  before  the  patient's 
case  has  reached  a  surgically  hopeless  condition.  Taylor"  considers 
that  inhibition  of  peristalsis  forms  one  of  the  most  important  symp- 
toms of  the  perforative  accident.  In  very  few  of  the  case  records 
which  we  have  consulted  was  the  presence  or  absence  of  peristalitie 
sounds  noted.  More  careful  attention  to  this  point  might  furnish 
valuable  aid  to  diagnosis. 

Temperature.  In  12  cases  information  as  to  the  temperature 
was  entirely  wanting.  In  10  cases  the  temperature  was  given  at 
varying  times  subsequent  to  perforation,  but  without  statement  as 
to  its  height  before  perforation.  In  7  of  these  10  cases  it  varied 
from  100°  to  103.8°  F.  In  the  remaining  3  cases  it  was  "subnormal." 
In  6  cases  it  w^as  stated  that  there  was  no  change  in  the  temperature 
curve  at  the  time  of  perforation.  In  5  cases  there  was  a  distinct  rise 
varying  from  1°  to  5°.  In  11  cases  there  was  an  immediate  drop;  this 
averaged  from  3°  to  4°  one  of  7°  and  another  of  10°  being  recorded. 
In  one  case  there  was  a  late  drop  of  6°.  Analyzing  these  figures, 
we  find  that  of  33  cases,  there  were  15  in  which  the  temperature  was 
depressed  at  some  time  subsequent  to  perforation,  and  that  in  11  of 
these  it  was  specified  that  there  was  an  immediate  drop.  In  6  cases 
it  was  definitely  stated  that  there  was  no  change.  In  5  cases  it  was 
stated  that  there  was  a  rise  at  the  time  of,  or  shortly  after,  perforation; 
and  in  7  cases  the  temperature  given,  presumably  at  the  time  the 
diagnosis  was  made,  was  fairly  high.  In  these  there  may  have  been 
a  slight  drop,  or  one  more  pronounced  with  a  subsequent  rise.  In 
only  33  per  cent,  of  the  cases  was  it  specifically  stated  that  there  was 
a  pronounced  initial  drop  in  temperature;  so  that,  while  this  is 
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suggestive  of  perforation,  it  is  probably  absent  in  more  than  half  the 
cases  occurring  in  childhood. 

We  are  more  inclined  than  Elsberg  to  lay  stress  on  an  initial  drop 
as  a  feature  of  significance  in  diagnosis.  He  found  it  recorded  in 
only  4  of  his  25  cases.  It  must  not  be  forgotten  that  a  drop  in  tem- 
perature may  be  a  symptom  of  intestinal  hemorrhage  with  or  without 
perforation.  In  2  of  these  4  cases  of  Elsberg  both  hemorrhage  and 
perforation  were  associated  with  the  fall  of  temperature. 

When  we  compare  the  conditions  found  in  adults,  we  find  authori- 
ties differing  as  to  the  frequency  of  this  initial  drop.  Finney  found 
it  recorded  in  14  of  68  cases.  Harte  and  Ashhurst  consider  it  sig- 
nificant but  not  diagnostic,  while  Harte,*^  in  another  communica- 
tion, considers  that  a  fall  in  temperature  associated  with  sweating 
is  a  fairly  constant  accompaniment  of  perforation.  The  necessity 
for  recording  the  temperature  promptly  after  the  first  symptoms  is 
obvious,  as  the  subsequent  rise  may  occur  so  rapidly  as  to  mask  the 
initial  fall. 

Chill.  The  interesting  observation  of  a  chill  at  the  time  of  per- 
foration was  recorded  in  6  cases  of  our  series.  In  view  of  the  rarity 
of  chills  during  an  uncomplicated  attack  of  typhoid  in  children, 
their  occurrence  during  the  second  or  third  week  should  lead  to  care- 
ful examination  of  the  patient  for  other  symptoms  of  impending  or 
existing  perforation. 

In  adults,  Scott  found  that  in  16.9  per  cent  of  his  cases  the  occur- 
rence of  perforation  was  marked  by  a  chill.  Harte  considers  a 
chill  infrequent,  and  Curschmann  says  that  it  occurs  occasionally, 
especially  in  those  cases  with  subsequent  elevation  of  temperature. 

Pulse.  In  34  cases  more  or  less  satisfactory  observations  upon 
the  pulse  rate  were  furnished.  In  8  there  was  no  material  change; 
in  8,  there  was  an  average  rise  of  39  beats  per  minute,  the  increase 
ranging  from  12  to  70;  in  9  cases  the  pulse  was  rapid  when  they 
came  under  observation,  the  rate  ranging  from  140  upward.  Others 
were  simply  described  as  weak,  rapid,  or  running.  This  condition 
was  sometimes  explained  by  an  advanced  peritonitis,  but  more 
often  by  initial  shock.  In  4  cases  the  rate  varied  only  from  112  to 
124;  presumably  in  these  cases  the  pulse  showed  no  change.  In  2 
cases  a  slight  slowing  of  the  pulse  was  subsequently  recorded, 
probably  after  an  initial  rise.  Elsberg  found  decided  change  in  the 
pulse  in  15  cases;  the  rate  increased  and  the  quality  diminished.  In 
5  cases  this  change  was  a  sudden  and  early  one.  The  majority  of 
cases,  therefore,  in  children,  as  in  adults,  show  an  increase  in  the 
rapidity  of  the  pulse  rate;  and  in  a  considerable  number,  a  weaken- 
ing in  the  quality  of  the  pulse  may  be  looked  for  as  an  accom- 
paniment of  intestinal  perforation. 

All  writers  seem  to  lay  stress  on  the  quickening  of  the  pulse  in 
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jidults  after  perforation.  Ilartc  and  Ashhurst  foinMl  a  rise  within 
fifteen  and  twenty  niiiuites  in  the  vast  majority  of  eases.  Bri^f^s 
eonsiders  the  ehani^e  of  pulse  of  the  greatest  importanee,  and  Cursch- 
mann  states  that  it  may  be  the  first  indication  of  the  grave  signifi- 
cance of  abdominal  pain  of  sudden  onset. 

Shock  and  Facies.  Does  shock  occur  as  an  early  symptom 
of  j)erforation  in  children?  Elsberg  believes  that  they  "seldom 
show  the  sudden  sym[)toms  of  collapse  that  are  so  frequent  in  adults." 
The  results  we  have  obtained  in  our  studies  are  not  in  accordance 
with  this  view.  Shock  was  distinctly  stated  to  be  a  marked  symp- 
tom in  10  out  of  45  cases,  the  most  prominent  alteration  being  in 
jMilse  and  facies,  and  sometimes  temperature — a  rapid  increase  in 
the  first;  a  pinched,  pale,  anxious  expression  in  the  second;  and  a 
fall  in  temperature,  being  the  concomitant  features.  In  three  cases 
in  which  there  was  no  shock  the  facies  showed  no  change.  In 
this  connection  we  may  mention  the  facies  which  is  found  in  cases 
of  advanced  peritonitis,  the  well  known  hippocratic  type.  In  12 
out  of  14  cases  of  perforation  observed  late  (after  six  hours)  this 
appearance  was  noted.  Curschmann  considers  that  the  change  in 
facial  expression  corresponds  approximately  with  the  local  mani- 
festations. 

Taken  in  connection  with  the  change  in  pulse  and  temperature, 
change  in  facies  assumes  some  importance;  but  alone,  it  is  douljtful 
whether  it  could  be  satisfactorily  interpreted. 

Respiration.  The  study  of  the  data  on  respiration  was  unsatis- 
factory. Change  in  the  rate  is  probably  not  of  very  great  moment. 
In  five  cases,  some  seen  early  and  some  seen  late  after  perforation, 
absence  of  abdominal  respiration  was  noted — a  symptom  which  is 
not  often  looked  for,  or,  at  least,  recorded,  but  one  which  we  think 
is  probably  of  some  importance.  In  two  cases  it  was  stated  that 
abdominal  respiration  was  present.  In  only  7  of  the  45  cases,  there- 
fore, are  any  records  available.  We  would  emphasize  the  necessity 
of  more  careful  observation  on  this  point. 

Leukocytosis.  Leukocytic  counts  were  recorded  in  only  14 
cases  in  our  series;  in  6  of  these  repeated  observations  were  made. 
In  2  of  these  6  cases  an  increase  of  from  2000  to  3000  leukocytes 
was  observed  after  perforation,  both  cases  ending  fatally.  In  two 
others  which  recovered  a  rise,  respectively,  of  2000  and  7000  was 
found.  In  the  remaining  2,  both  of  which  were  fatal,  a  falling  count 
was  recorded,  which  is  in  accordance  with  what  has  been  observed 
by  other  writers,  namely,  that  the  outpouring  of  leukocytes  in  the 
effusion  of  peritonitis  seenxs  to  act,  at  times,  as  a  depleting  agent  to 
the  circulation.  Of  the  single  counts  taken  within  a  few  hours  of 
perforation,  3  were  under  8000.  Of  these  cases,  2  recovered  and  1 
died.  Of  the  cases  showing  counts  of  10,900  and  12,440  respectively, 
one  recovered  and  one  died;  while  of  the  three  which  showed  a 
count  in  excess  of  18,000,  all  recovered. 
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TJie  number  of  these  cases  is  too  small  to  permit  of  conclusions 
being  drawn,  but  they  suggest  that  a  falling  count  is  unfavorable, 
while  a  high  count  or  a  rapidly  rising  count  is  of  better  prognostic 
significance.  Elsberg  found  a  sudden  or  gradual  rise  in  5  cases,  and 
believes  that  frequent  counts  in  the  early  stages  may  be  of  confirma- 
tory value,  but  even  here  may  lead  the  surgeon  astray.  We  may 
conclude,  therefore,  that  leukocytosis  often  accompanies  the  accident 
of  perforation  in  children;  and  without  being  an  infallible  sign,  yet 
it  forms  one  of  the  features  in  the  symptom  complex.  The  attempt 
to  establish  a  normal  average  of  leukocytes  throughout  an  uncom- 
plicated attack  of  typhoid  in  childhood  is  difficult.  Hand  and 
(Sittings  found  counts  in  71  cases,  which  ranged  from  5000  to  10,000; 
while  31  cases  gave  counts  varying  from  10,000  to  16,000.  All  of 
these  occurred  in  uncomplicated  cases. 

Many  authors,  in  writing  of  typhoid  fever  in  the  adult,  are 
inclined  to  attach  little  importance  to  the  leukocytic  count  in 
relation  to  perforation,  owing  largely  to  the  wide  range  found  in 
uncomplicated  cases;  others  consider  that  the  subject  needs  further 
study  before  any  conclusion  can  be  drawn.  Shattuck,  Warren  and 
Cobb,  Cushing,^^  Thayer,^°  and  others  attach  much  importance  to 
a  rise  shown  by  hourly  estimations. 

Blood  Pressure.  The  question  of  blood  pressure  at  the  time 
of  perforation  has  recently  received  attention,  but  we  have  found 
no  records  of  estimations  in  children.  In  adults  results  so  far 
recorded  show  a  distinct  rise  within  two  hours  of  perforation.  After 
this  time  the  pressure  falls. 

Duration  of  Perforation  Before  Operation.  There  were 
10  cases  which  were  operated  upon  within  six  hours  of  perfora- 
tion, of  which  7  recovered  and  3  died;  of  10  cases  operated  on  be- 
tween six  and  twelve  hours,  5  recovered  and  5  died;  of  8  cases 
operated  on  between  twelve  and  twenty-four  hours,  3  recovered 
and  5  died.  Between  twenty-four  and  forty-eight  hours  there  were 
8  cases,  of  which  3  recovered  and  5  died.  After  forty-eight  hours, 
there  were  2  recoveries  and  1  death. 

There  is  here  evident  a  steadily  rising  mortality  after  six  hours. 
The  recoveries  in  2  of  the  late  cases  can  be  explained  only  on  the 
theory  of  personal  resistance  to  infection,  lessened  virulence  of  the 
intestinal  bacteria,  or  more  probably  to  partial  localization  of  the 
infecting  material.  The  same  observation  is  made  in  late  cases  by 
Harte  and  Ashhurst. 

Elsberg's  figures  show  100  per  cent,  of  operative  recoveries  in  the 
first  eight  hours,  and  86.6  per  cent,  of  recoveries  in  the  first  sixteen 
hours.  After  this  time  only  44.4  per  cent,  of  recoveries  are  noted. 
All  statistics  confirm  the  value  of  early  operation.  The  third  hour 
was  the  most  favorable  period  according  to  Harte  and  Ashhurst's 
tables ;  and  after  this  a  rising  mortality  was  observed. 
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Description  of  Perforation.  Number.  In  3  of  our  fatal 
cases  tliero  was  a  double  perforation  at  the  time  of  operation,  in  one 
of  which  one  of  the  perforations  was  overlooked  and  discovered  at 
autopsy.  In  a  fourth  case  there  were  two  perforations  in  the  ileum 
and  two  in  the  appendix.  This  case  recovered.  In  8.9  per  cent, 
of  the  cases,  therefore,  the  ])erforations  were  multiple  at  the  time  of 
operation.  Comparing  with  adults,  we  find  that  12.5  per  cent,  of 
Harte  and  .Vshhurst's  cases  showed  multiple  perforations. 

Situation.  In  our  cases  of  single  perforations  the  site  in  20  Cfises 
was  within  twelve  inches,  and  in  5  cases  within  two  feet,  of  the  ileo- 
cecal valve.  In  2  cases  the  notes  record  it  "within  a  short  distance," 
and  in  one  case  in  the  appendix;  SI. 5  per  cent,  of  the  cases,  therefore, 
were  in  the  ileum  within  a  foot  of  its  termination.  In  adults,  Harte 
and  Ashhurst  found  that  in  73  per  cent,  the  perforation  occurred 
within  twelve  inches  of  the  ileocecal  valve. 

Size.  Nineteen  of  the  perforations  in  our  cases  were  of  small 
size  (pin  point,  one-sixteenth  to  one-tenth  inches),  and  10  were  large. 

Secoiidarij  Perforation.  Three  cases  of  secondary  perforations 
were  recorded  in  our  series,  all  of  w'hich  were  fatal ;  of  these,  one  was 
in  the  jejunum.  This  gives  a  percentage  of  6.6  per  cent,  of  secondary 
perforations.  In  Elsberg's  series  there  were  four  instances  of  mul- 
tiple perforation,  and  of  these  probably  two,  and  possibly  three,  were 
secondary.  This  is  interesting  when  it  is  noted  that  in  Harte  and 
Ashhurst's  362  cases  there  were  only  12,  or  3.3  per  cent.,  of  secondary 
perforations. 

Complications.  There  were  three  cases  of  secondary  perfora- 
tion after  operation.  One  had  hemorrhages  on  the  second  and 
fifth  days  after  operation;  a  second  case  had  pleurisy,  broncho- 
pneumonia, and  a  fecal  fistula.  Another  case,  already  mentioned, 
died  of  an  undiscovered  perforation,  which  was  present  at  the  time 
of  operation.  There  were  four  other  cases  of  fecal  fistula  developing 
after  operation,  all  of  which  recovered,  as  did  2  cases  of  Elsberg's. 
These  are  of  interest  in  connection  with  the  observations  of  Hays"^ 
and  others  who  have  commented  on  the  favorable  course  of  cases 
developing  fecal  fistula  after  operation. 

In  the  first  10  recoveries  in  Hays'  practice  there  were  5  cases  of 
fecal  fistula,  and  in  16  similar  cases  of  Harte  and  Ashhurst's  series 
the  mortality  was  only  12.5  per  cent.  There  were  two  fatal  cases  of 
suppurating  parotid  bubo,  one  of  which  was  bilateral,  and  three 
cases  in  which  secondary  abscess  in  the  abdominal  cavity  developed, 
two  of  which  were  fatal.  The  latter  were  probably  due  to  deficient 
drainage  or  unavoidable  pocketing  of  infected  collections  of  fluid. 
Two  cases  of  postoperative  intestinal  hemorrhage  were  recorded,  one 
of  which  recovered.  In  another  case  (authors')  there  was  a  hernia 
of  several  loops  of  bowel  from  the  wound,  following  the  removal 
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of  loose  gauze  drainage  five  days  after  operation.  Etherization  was 
required  for  its  reduction.  We  know  of  another  case  in  an  adult 
in  which  this  accident  occurred;  caution  should  be  exercised  in 
the  removal  of  gauze,  for  this  reason.  There  does  not  seem  to  be 
a  tendency  for  the  formation  of  extensive  adhesions  in  these  cases 
when  we  consider  that  only  3  deaths  out  of  89  in  Harte  and  Ashhurst's 
series  were  due  to  subsequent  intestinal  obstruction;  no  example 
of  this  sequel  occurred  in  our  own  series  and  only  one  in  Elsberg's. 

Analysis  of  Deaths.  In  our  series  there  were  23  recoveries  and 
22  deaths,  a  mortality  of  48.8  per  cent.  In  Elsberg's  25  cases  there 
were  16  recoveries  and  9  deaths,  a  mortality  of  36  per  cent.  Com- 
bining these  figures,  we  find  a  total  mortality  in  children  of  44.28 
per  cent.  The  average  mortality  in  adults  as  given  by  various 
authors  equals  about  75  per  cent.  It  remains  to  consider  fatal  cases 
with  respect  to  the  time  at  which  death  followed  operation.  There 
were  no  deaths  on  the  table.  Eight  patients  (38  per  cent.)  died 
within  twenty-four  hours  after  the  operation,  as  contrasted  with 
36  per  cent,  for  this  same  period  in  Harte  and  Ashhurst's  series. 
Two  patients  died  on  the  second  day  and  three  on  the  third  day. 
This  gives  64.7  per  cent,  of  the  total  mortality  for  the  first  three 
days,  as  compared  with  76  per  cent,  for  the  same  period  in  the 
Harte  and  Ashhurst  tables.  One  died  on  the  fourth,  one  on  the 
fifth,  one  on  the  seventh,  and  one  on  the  eighth  day;  and  four 
patients  lived  respectively  twelve,  fifteen,  twenty-three,  and  thirty- 
one  days  after  operation.  In  these  late  cases  death  was  due  to 
secondary  perforation,  pneumonia,  parotid  bubo,  secondary  abscess, 
etc.,  some  cases  show^ing  multiple  complications.  Of  the  three  cases 
of  secondary  perforation,  death  occurred  on  the  fourth,  eighth,  and 
twelfth  days,  respectively. 

Diagnosis.  The  important  diagnostic  symptoms  which  are 
shown  by  a  study  of  our  cases  are:  pain,  tenderness,  and  rigidity, 
which  in  children,  as  in  adults,  are  early  in  their  development  and 
fairly  constant  in  appearance.  Next  in  importance,  because  less 
frequent,  but  of  significance  when  present,  are  a  drop  in  the  tem- 
perature, a  rise  in  the  pulse  rate,  and  some  degree  of  shock,  often 
preceded  or  accompanied  by  vomiting,  with  perhaps  a  preceding 
or  accompanying  chill.  A  wave  of  leukocytosis  will  sometimes  be 
recorded,  and  is  at  least  as  significant,  if  not  more  so,  than  in  adults. 
Distention,  and  obliteration  or  diminution  of  liver  dulness  are  of 
little  value  in  making  the  diagnosis  in  children,  while  effusion  is 
mainly  of  value  in  confirming  it.  Other  points  are  an  absence  of 
abdominal  respiration,  inhibition  of  peristalsis,  and  possibly  a  rise 
of  blood  pressure,  hitherto  unstudied  in  early  life.  The  accident  of 
perforation  may  be  simulated  in  children,  as  in  adults,  by  a  number 
of  other  conditions. 

Appendicitis.  AVe  have  operated  for  acute  perforative  appendicitis 
in  typhoid  fever  in  a  child  under  the  diagnosis  of  perforation.     The 
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diai^iiosis  hetweeii  the  two  may  usually  be  made  from  the  fact  that 
ill  apjHMulieitis  in  typhoid  fever,  while  the  local  symptoms  are  the 
same,  their  development  is  not  usually  marked  by  the  same  degree 
of  constitutional  involvement  in  the  way  of  shock,  fall  of  temperature, 
and  rapid  rise  of  pulse-rate  as  in  perforation;  nor  is  the  course  toward 
a  fatal  issue  so  rapid,  if  operation  is  not  done.  We  have  seen  a 
case,  in  the  service  of  a  colleague  (Hodge),  of  peritonitis  without 
perforation,  in  a  child  who  recovered  from  the  operation.  Such  a 
case  would  be  difficult  or  impossible  of  diagnosis  from  perforation, 
and  operation  would  be  equally  indicated. 

Hemorrhage.  This  may  simulate  perforation,  or  may  precede 
or  follow  it.  When  pain  is  not  present,  it  will  not  be  difficult  to 
distinguish.  When  pain  and  collapse  are  present  before  the  appear- 
ance of  blood  in  the  stools,  local  and  general  symptoms  must  be 
carefully  studied.  The  occurrence  of  previous  hemorrhage  would 
put  the  physician  on  his  guard.  The  absence  of  rigidity  and 
marked  tenderness,  and  of  leukocytosis,  vomiting,  and  chill,  are 
points  in  favor  of  hemorrhage. 

Retention  of  Urine.  While  we  know  of  no  cases  in  childhood 
in  which  a  distended  bladder  has  caused  pain  suggestive  of  perfora- 
tion, the  occurrence  of  this  condition  is  as  easily  conceivable,  or 
more  so,  than  in  the  adult,  in  whom  it  has  to  be  reckoned  with  as 
a  source  of  possible  error  in  diagnosis. 

Pneumonia  and  Pleurisy.  A  right-sided  pleurisy  or  pneumonia 
very  frequently  simulates  an  inflammatory  process  in  the  right 
iliac  fossa  in  childhood;  examination  of  the  base  of  the  chest 
posteriorly  should  invariably  be  made  when  pain  and  rigidity  are 
observed  in  the  right  side  of  the  abdomen. 

Flatus  and  Intestinal  Colic.  The  local  and  constitutional  symp- 
toms of  an  inflammatory  process  will  usually  be  wanting. 

Rarer  affections,  perhaps  simulating  perforation,  such  as  suppura- 
tion of  mesenteric  glands,  intestinal  obstruction  of  mechanical 
origin,  intussusception,  venous  thrombosis,  etc.,  need  only  be  men- 
tioned in  this  connection.  Finally,  it  may  be  assumed  that  the 
accident  of  perforation  is  quite  as  likely  to  be  overlooked  in  children 
as  in  a  ults.  The  difficulty  in  eliciting  the  symptoms  in  young 
children,  both  objective  and  subjective,  is  the  greatest  stumbling 
block  in  the  making  of  a  diagnosis. 

The  Technique  of  Operation.  It  remains  to  analyze  our 
statistics  with  regard  to  the  technique  employed:  In  the  large 
majority  of  the  cases  the  usual  right  iliac  incision  was  employed. 
There  is  little  difference  in  opinion  as  to  its  merits  and  the  preference 
to  be  showm  it.  In  three  cases,  probably  on  account  of  the  condi- 
tion of  the  patient,  local  anesthesia  w^as  employed.  All  of  these 
cases  ended  fatally.  While  local  anesthetics  have  undoubted 
advantages  at  times  in  adults,  and  are  used  practically  as  a  routine 
by  some  operators  (Hays),  their  employment  in  the  young  is  open  to 
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serious  objection  on  account  of  the  excitability  of  children  and  the 
difficulty  in  controlling  them.  Elsberg  prefers  chloroform  anesthesia 
in  children,  but  our  own  preference  is  for  ether.  In  two  cases  the 
appendix  was  removed  for  perforation.  There  are  no  special  data 
in  our  tables  as  to  the  type  of  sutures  used  to  close  the  perforation. 
A  double  row  of  interrupted  Lembert  sutures,  applied  in  a  direction 
longitudinal  to  the  bowel,  is  usually  sufficient.  A  purse-string  suture, 
for  a  small  perforation,  reinforced,  if  necessary,  and  omental  grafting, 
to  reinforce  the  sutures,  for  larger  perforations  may  be  used.  As 
Elsberg  points  out,  primary  resection  of  the  bowel  in  cases  with  a  very 
large  ulcer  should  never  be  done,  if  it  is  possible  to  avoid  it.  Indeed, 
we  question  whether  it  should  ever  be  considered  in  children.  When 
a  perforation  is  too  large  to  suture  without  the  danger  of  occluding 
the  lumen  of  the  bowel,  it  will  be  far  better  to  establish  an  artificial 
anus  at  once  by  primary  enterostomy. 

Primary  Enterostomy.  The  favorable  influence  of  the  develop- 
ment of  a  fecal  fistula  upon  the  prognosis,  and  the  arguments  based 
thereupon  in  favor  of  primary  enterostomy  instead  of  suture  of  the 
perforation  at  the  time  of  operation,  have  been  touched  upon  in  the 
consideration  of  complications.  Hays  recommends  enterostomy 
as  a  routine  measure.  Two  cases  in  our  series  in  which  an  artificial 
anus  was  established  died.  Without  doubt,  enterostomy  is  an  opera- 
tion which  is  growing  in  favor,  both  for  obstruction  and  for  peri- 
tonitis. 

The  question  of  its  routine  employment  may  still  be  considered 
an  open  one.  The  near  future  will  determine  whether  its  dis- 
advantages are  offset  by  a  decrease  in  mortality  when  it  is  adopted. 
We  are  heartily  in  favor  of  anchoring  the  sutured  segment  of  the 
bowel  in  the  wound,  which  was  done  in  two  of  our  cases  with 
favorable  issue. 

Treatment  of  Effusion.  The  fluid  was  removed  by  irrigation  in 
at  least  19  cases  in  our  series,  with  11  recoveries;  and  by  wiping  or 
sponging  in  6  cases,  with  4  recoveries  Surgeons  are  still  divided 
as  to  the  relative  merits  of  irrigation  and  non-irrigation  in  the  treat- 
ment of  abdominal  effusions  of  infectious  material.  Most  of  the 
arguments  commonly  used  against  it  are  valid  in  the  consideration 
of  infections  of  a  different  type,  especially  those  of  appendicular 
origin,  when  the  infection  is  a  slowly  spreading  one  from  a  limited 
focus,  and  when  a  large  area  of  the  peritoneum  is  not  involved. 
In  perforations  of  the  bowel  of  other  types,  and  in  gastric  perforation, 
especially  from  ulcer,  when  the  peritoneum  is  often  flooded  with 
intestinal  or  gastric  contents  and  inflammatory  exudate,  we  believe 
irrigation  furnishes  the  quickest  and  most  effective  means  of  remov- 
ing this  infectious  material.  Evisceration  should  never  be  employed 
in  children,  whose  susceptibility  to  shock  is  well  known. 

Rapidity  of  operation  is  even  more  essential  in  children  than  in 
adults,  on  account  of  the  danger  of  fatal  shock.  Our  experience  in 
operations  upon  children  leads  us  to  indorse  the  opinion  of  Elsberg 
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that  children  bear  abdominal  and  other  operations  well,  if  manipula- 
tions are  not  prolonged.  Moreover,  their  recuperating  powers  after 
operation  are  greater  than  adults,  and  the  reaction  is  more  rapid 
and  more  complete. 

Drainage.  At  least  three  cases  were  closed  without  drainage  of 
the  abdomen;  and  of  these,  two  recovered.  Tube  or  tube  and  gauze 
were  used  in  the  majority  of  cases,  in  which  the  character  of  the 
drainage  was  described.  Since  the  widesj)read  adoption  of  the 
principles  of  the  Murphy  treatment  of  difl'use  peritonitis,  we  hear 
less  about  leaving  infectious  collections  to  the  tender  mercy  of  the 
peritoneum.  A  tube  in  the  pelvis  for  existing  or  potential  collec- 
tions can  do  no  harm,  and  a  gauze  strip  to  the  region  of  the  sutured 
ulcer,  unless  the  bowel  be  anchored  in  the  wound,  is  a  wise  precau- 
tionary measure. 

Position  After  O'peration.  The  Fowler  position,  either  alone 
or  in  combination  with  continuous  enteroclysis  (IMurphy),  was 
occasionally  mentioned  as  being  practised,  and  was  probably  more 
frequently  used.  Its  advantages  are  manifest.  Nevertheless,  the 
warning  sounded  by  J.  Alison  Scott  as  to  the  wisdom  of  always 
employing  it  is  to  be  borne  in  mind.  He  believes  it  to  be  occasionally 
harmful  in  typhoid  cases,  and  in  exhausted  or  delirious  children  it 
may  well  be  found  at  times  inexpedient.  Unless  contra-indicated 
by  these  conditions,  however,  we  would  advise  it,  as  we  have  used  it 
and  seen  it  used  to  advantage. 

In  children,  we  cannot  withhold  either  water  or  nourishment  from 
the  stomach  as  long  as  we  can  in  adults;  nor  is  it  necessary,  in  the 
majority  of  instances,  to  do  so.  If  the  continuous  enteroclysis  is 
employed,  the  patient  will  suffer  less  from  thirst.  After  six  or  eight 
hours,  if  there  is  no  vomiting,  we  see  no  objection  to  administering 
small  amounts  of  w^ater  by  the  mouth;  and  after  twenty-four  hours 
we  may  begin  the  administration  of  albumin  w^ater  and  pasteurized 
milk  by  the  mouth. 

Conclusions.  Typhoid  perforation  is  very  rare  under  five  years 
of  age;  after  this  period  it  is  not  infrequent,  being  about  half  as 
common  as  in  adults.  The  favorite  time  of  perforation  is  at  the 
end  of  the  second  and  during  the  third  week.  The  diagnostic  symp- 
toms, in  the  order  of  their  importance,  are  pain,  tenderness,  rigidity, 
fall  in  temperature,  rise  in  pulse  rate  and  collapse,  vomiting,  chill, 
and  rising  leukocytosis.  The  mortality  after  operation  is  influ- 
enced by  the  severity  of  the  disease,  rather  than  by  the  protracted 
course.  It  is  lower  under  ten  years  of  age  than  after  this  time. 
The  mortality  is  lower  in  relapsed  than  in  unrelapsed  cases.  The 
average  mortality  is  somewhat  less  than  50  per  cent,  and  at  least 
25  per  cent,  lower  than  in  adults.  The  earlier  the  operation  is 
performed,  the  better  the  prognosis.  The  technique  of  the  opera- 
tion does  not  differ  materially  from  that  advisable  in  adults,  except 
in  the  use  of  a  general  anesthetic  and  the  even  greater  necessity  for 
rapidity  in  operation  and  avoidance  of  meddlesome  surgery. 
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THE  GENERAL  MOVEMENT  OF  TYPHOID  FEVER  AND 
TUBERCULOSIS  IN  THE  LAST  THIRTY  YEARS. 

By  George  M.  Kober,  M.U.,  LL.D., 

PROFESSOR   OF   HYGIENE    IN   THE    GEOKGETOWN    UNIVERSITY,  WASHINGTON,    D.  C. 

Professor  Finkelnburg,  of  Bonn,  estimates  that  the  average 
length  of  human  hfe  in  the  sixteenth  century  was  only  between 
eighteen  and  twenty  years,  and  at  the  close  of  the  eighteenth  century 
it  was  a  little  over  thirty  years,  while  today  it  varies  in  different 
countries  from  less  than  twenty-five  to  more  than  fifty  years.  The 
span  of  life  since  1880  has  been  lengthened  in  civilized  countries 
about  six  years.  No  two  factors  have  contributed  so  much  to  the 
general  results  as  the  improvements  of  the  air  we  breath  and  the 
water  we  drink.  Indeed,  we  have  ample  evidence  that  with  the 
introduction  of  public  water  supplies  and  sewers  the  general  mor- 
tality in  numerous  cities  during  the  past  fifty  years  has  been  reduced 
fully  one-half,  the  good  effects  being  especially  shown  by  a  marked 
decrease  in  the  number  of  deaths  from  typhoid  fever,  diarrhoeal 
diseases,  and  consumption.  The  vital  statistics  of  Great  Britain 
furnish  the  proof,^  and  our  experience  with  American  cities  confirms 
this  conclusion. 

The  death  rate  in  the  city  of  Berlin  has  been  reduced  from  32.9 
in  1875  to  16.4  in  1904;  in  Munich,  from  41.6  in  1871  to  18  in  1906; 
and  in  Washington,  from  28.08  in  1875  to  19.25  in  1907.  The  death 
rate  in  the  city  of  New  York  in  1804  was  28  per  1000;  from  1850 
to  1854  it  was  38  per  1000;  while  in  1906,  in  spite  of  the  density  of 


I  The  following  table  shows  the  death  rate  from  certain  diseases  per  10,000  of  population 
in  the  English  cities  before  and  after  the  introduction  of  sanitary  works  (see  Cameron,  A 
Manual  of  Hygiene,  1874,  p.  129): 
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Bristol,  before  sanitary  works 10.0 

Bristol,  after  sanitary  works 6.5 

Leicester,  before  sanitary  works 14.7 

Leicester,  after  sanitary  works 7.7 

Cardiff,  before  sanitary  works 17.5 

Cardiff,  after  sanitary  works 10.5 

Macclesfield,  before  sanitary  works       ....  14.2 
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Warwick,  after  sanitary  works 9.0 
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the  population,  it  was  IS.O  per  1000,  practically  a  reduction  of  50 
per  cent.,  which,  acconlinij;  to  Walter  F.  Wilcox,^  of  Cornell  Uni- 
versity, means  a  savinij  of  something;  like  46,000  lives  each  vear 
in  that  city  alone. 

The  mortality  in  the  registration  area  in  the  United  States  has  been 
reduced  since  ISOO  from  19.0  to  10.2  per  1000  in  1005.  Taking 
the  census  figures  of  a  population  of  33,757,811  in  the  registration 
area  as  a  basis,  the  number  of  deaths  in  1005  was  544,533;  whereas 
at  a  rate  prevalent  in  1890,  they  would  have  been  062,054,  a  reduc- 
tion of  17.8  per  cent,  and  a  saving  in  one  year  of  118,121  lives.  If 
the  same  rate  is  applied  to  the  entire  estimated  population  in  the 
United  States  of  82,574,195,  the  saving  of  human  lives  during  1905 
alone  would  be  over  290,000. 

It  has  long  since  been  known  that  rivers  are  always  purer  near 
their  source;  the  amount  of  impurities  increases  as  we  descend  the 
stream,  since  the  water  courses  are  the  natural  drainage  channels 
of  the  country  and  the  wastes  of  human  life  and  occupations  find 
their  way  into  the  streams.  It  is  also  well  known  that  our  large 
American  rivers  are  the  sewers  and  at  the  same  time  the  source  of 
water  supply  for  nearly  all  the  cities  located  on  their  banks.  These 
cities  show,  moreover,  a  marked  prevalence  of  typhoid  fever,  thus 
confirming  what  has  been  observed  over  and  over  again,  that  this 
disease,  as  also  cholera,  dysentery,  and  diarrhoeal  diseases  can  be 
carried  from  one  town  or  city  to  another  by  means  of  inland  water- 
ways. Indeed,  the  question  is  one  of  extreme  interest  even  to 
the  residents  along  the  Great  Lakes;  we  know  that  large  cities  like 
Buffalo,  Erie,  Cleveland,  Detroit,  and  Milwaukee  discharge  their 
sewage  into  the  lakes,  and  we  also  know  how  Chicago  and  Cleve- 
land suffered  from  typhoid  fever  visitations  by  contaminating  their 
own  water  supplies.  It  is  also  a  well-known  fact  that  many  of  the 
river  cities  were  obliged  to  resort  to  purification  of  their  water 
supplies  in  order  to  arrest  the  ever-increasing  typhoid  fever  wave. 

IXFLUEXCE   OF  WaTER  SUPPLIES   UPON  TyPHOID   FeVER  DeATH 

Rates.  For  the  purpose  of  determining  the  influence  of  public 
water  supplies  on  the  typhoid  fever  death  rates  in  general,  Mr.  M.  O. 
Leighton,  Chief  of  the  Water  Resources  Branch  of  the  U.  S.  Geo- 
logical Survey,  very  courteously  complied  with  my  request  for  a  list 
of  the  principle  American  cities  with  a  population  of  over  30,000 
classified  according  to  their  water  supply.  Dr.  Cressv  L.  Wilbur, 
Chief  Statistician  of  Vital  Statistics,  Bureau  of  the  Census,  with 
equal  promptness  and  accuracy,  has  computed  the  mean  rate  (not 
the  average  annual  rate,  which,  however,  differs  only  slightly  for 
the  five  years  1902  to  1900),  and  has  arranged  them  in  a  diagram 
(Chart  I).  The  statistics,  in  spite  of  the  many  factors  concerned  in 
the  dissemination  of  typhoid  fever,  conclusively  show  that  the  water 

2  Monthly  Bulletin,  New  York  State  Dept.  of  Health,  March,  1908. 


644 


kober:  typhoid  fever  and  tuberculosis 


0       I 

0       20 

^ 

0 

4 

0 

5< 

)      60      70     8C 

Pure  Mo\iiila»n  Sf 

— nr  1   1 

Filtered  Waters 
Eurouean  ruies 

90     1 

line)?.       — 

00 

no 

12 

0 

-10  Mtiinch 
*  "  (Vieiiiw 

Herliii 

^^  Zunili 

__JLO'H«iiImiio 
[Paris 

rRilei-soii 

E 

— i 

k 

— 

— 

— 

1 
/ 

C 

ZJ 

1 

'me 
me 

red 

nci 

t)a> 

Wfi 
mC 

Iter? 
.Hie 

3 

ers 
T  r 

rge 

wells 

— 

^J 

— 

-"H.ij 

BiiK)lidiiil<)M 

Alhaiiu 

linvrfnce 

WaierliAMi 

RK.Iiiiio(idiHir(iii(|h 

Qiifeiisliiirijugli 

Camden 

Lowell. 

Ochbum 

CanihrKHif 

Soiiierville 

Worcester 

■■'l~ 

n 

— 

— 

F 

^rot( 

ctec 

w 
- 

3  '* 
aier 

^ 

ds 

— 

— 

— 

— 

m 

Maiden 
Boslun 
Chelsea 
NewBfd^oixf 

■ni 

■ 

F 

— 

— 

— 

— 

— 

— 

Vvaterbiify 

■iW~ 





— 

— 1 

— 

— 



Bronxburouuli 

BSE 

— 

l: 

— 

1    1     1    1     1    1     1    1    I    1 
Protected  River  or  Stream  sufiyily 

— 

id.S  Pawtutktt 

BSSSr 

■ 
- 

■ 

■ 

— 

'    ' 

Batiimore 

^ima^a^m 

L 

_ 

■■^■^^ 

— 

Rociiester 

B 

nBT" 

, 

Sirafuse 
rat  River 
Brocton 

SSr- 

1 

■■11 

Sina)\  LaKes 

101 J 

BSSi 

TttUDton 

■ 

KaverhrtI 

Portland 

Salem 

M)iwdu)tee 

Delroit 

Chiciipo 

g-r 

Cleveland 
,D\dult\ 
SiPaul 
tonton 

ColujJS* 

McKee^ 

MiinteapuH? 

NPMrOleans 
TOedo 

vytHiungion 
HicnmwMl 
Cincinnati 

Pliitadeipliia 

Lancasifr 

Atlanta 

HarrisHura 

wneelins 

All«|henii 

Piiisnum 

1 

^■■■^■^■■1 

ll 

1 

■ 

■■W^i 

1 

i 

iB&r~ 

I 

1     1 

1  1 

SSBB 

L 

— 

Great  Lakes  suDject  to  po)lut"u 

»n  — 

— 

— 

ill 

SBBSbh 

— f— 

— 

HBB^BiH 

■m 

1 

■PP™" 

■ 

1 

Ml 

Mixed  surface  and  underground  walei^ 

I 

U, ^1    J- 

III} 

— — — — 1 — 

— 

— 

-U^7 

■BBBBgunui 

PFrP 

— 

— 

BBBBBBrj-- 

1 

~ 

— 

BfiHMHHHM 

■BHHHIHMHi 

1 





—  River  water       j- 

— 

1 — 



1 

' 

J^UU(tll  lu  JJ 

nwiniiiiip 

1       1 

1 

■■HHHIHH     «■ 

1       1 

61.6 

- 

— 

-j— 



■r 

\ 

— 

— 

■ihhBIb""**    aiHHHHHnnig 

1 

■ 

1 

HHI^I 

■■■ 

!■ 

!■ 

n 

M 

m 

in 

IB 

!■ 

H 

n 

!■ 

H 

!■ 

M 

!■! 

■■ 

■ 

■ 

MEAN   DEATH  RATES  FROM  TYPHOID  FEVER.  !902  TO  1906,  IN  66  AMERICAN  CITIES  AND  7   FOREIGN  CITIES.     GROUPED, 

AFTER  FUERTES.  ACCORDING  TO  THE  QUALITY  OF  THEIR  DRINKING  WATER.     THE 

RATES  FOR  FOREIGN  CITIES  ARE    TAKEN   FROM  JAMES  H    FUERTES. 


Chakt  I. 


kober:  typhoid  fkvek  and  tuberculosis  645 

supply  plays  the  most  important  role  in  the  spread  of  the  disease. 
A  summary  of  the  typhoid  fever  death  rates  is  here  given : 

Mean  typhoid 
fever  death 
rate  from  1902 
to  1906  per 
100,000  of 
population. 

4  cities  using  ground  water  from  large  wells 18.5 

18  cities  using  impounded  and  conserved  rivers  or  streams    ....  18.5 

8  cities  using  water  from  small  lakes 19.3 

7  cities  using  water  from  the  Great  Lakes 32.8 

5  cities  using  both  surface  and  underground  water 45.7 

19  cities  using  poluted  river  water 61.1 

The  rates  for  cities  using  unpurified  river  water  fluctuate  from 
33.1  at  Minneapolis  to  122.1  at  Allegheny,  and  even  133.1  at  Pitts- 
burg. 

General  Movement  of  Typhoid  Fever.  Chart  II  illustrates 
the  general  movement  of  typhoid  fever  in  diflferent  countries  and 
cities,  showing  the  percentage  of  decrease  from  the  first  to  the  last 
period  shown.  The  period  covered  by  Dr.  Wilbur  is  (nearly)  the 
last  quarter  of  a  century,  and  the  rates  are  usually  given  for  the 
successive  five-year  periods,  beginning  with  1881.  The  table  shows 
that  during  the  last  twenty-five  years  the  death  rate  from  typhoid 
fever  has  fallen  in  these  fourteen  countries  and  cities  from  an  average 
of  42.3  to  18.1  per  100,000,  a  reduction  of  54.3  per  cent.  A  more 
striking  reduction  could  have  been  made  if  statistics  going  back 
as  far  as  1870  had  been  included.  The  typhoid  rate  in  Berlin  in 
1872,  at  a  time  w^hen  that  city  was  riddled  with  cesspools  and  supplied 
with  polluted  water,  was  as  high  as  142  per  100,000.  On  account 
of  the  incomplete  mortality  returns  everywhere  prior  to  1881,  we 
have  deemed  it  best  to  exclude  all  older  foreign  statistics,  and  for 
similar  reasons  Dr.  Wilbur  begins  his  statistics  for  the  United  States 
with  1890.^  We  have  likewise  excluded  Mr.  Wliipple's  statistics, 
which  tend  to  show  that  the  death  rate  from  typhoid  fever  in  twelve 
States,  including  all  of  the  New  England  States,  New  York,  New 
Jersey,  Maryland,  California,  Minnesota,  and  Michigan,  has  fallen 
from  55  in  1880  to  21  per  100,000  in  1905. 

The  Hygienic  Value  of  Pure  Water:  Annual  Cost  of 
Typhoid  Fever  in  the  United  States.  According  to  the  Census 
of  1900,  there  were  35,379  deaths  from  typhoid  fever  during  the 

'  Dr.  Wilbur  obtained  the  foreign  statistics  from  data  compiled  from  the  international 
figures  given  in  the  last  report  of  the  Registrar  General  of  England  and  Wales,  from  which 
report  the  rates  for  London  are  also  taken.  The  rates  for  the  cities  of  Paris  and  Berlin  are 
given  in  the  Annuaire  Statistique  of  the  City  of  Paris  for  the  year  1904,  and  the  rate  of 
Berlin  for  the  period  1901  to  1905  was  supplied  by  Dr.  Wilbur  from  data  in  his  office.  Dr. 
Wilbur  laments  the  fact  that  "it  is  even  now  difficult  to  obtain  a  satisfactory  statement  of 
the  number  of  deaths  from  such  an  important  disease  as  typhoid  fever  in  certain  foreign 
countries,  and  the  difficulty  of  securing  comparative  data  increases  as  we  go  back.  The  disease 
was  first  accurately  compiled  by  the  Registrar  of  England  in  1869." 
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census  year  throughout  the  United  States;  and  based  on  an  estimated 
niortahty  of  10  per  cent.,  it  is  within  reason  to  assume  a  yearly  prev- 
alence of  353,790  cases  of  this  disease.  If  we  calculate  the  average 
cost  for  care,  treatment,  and  loss  of  work  to  be  $300,  and  the  average 
value  of  a  human  life  at  S'"),000,  we  have  a  total  loss  in  the  United 
States  of  8283,032,000  from  one  of  the  so-called  prevental)le  diseases. 
Mr.  George  C.  Whipple^  presents  some  striking  evidence  to  indicate 
that  a  loss  of  SIO.OOO  for  every  death  from  typhoid  fever  is  a 
conservative  estimate,  in  which  case  the  decrease  in  the  "vital  assets" 
during  the  census  year  of  1900  would  amount  to  $353,790,000. 
Reduce  the  prevalence  of  the  disease  one-half  (which  has  been 
accomplished  in  Europe  and  our  own  country),  and  the  question 
of  the  hygienic  value  of  pure  water  will  be  answered  from  an 
economic  point  of  view. 

The  Effect  of  Improved  Water  Supply  ox  Typhoid  Fever 
Death  Rates.  Chart  III  shows  clearly  the  effect  of  change  in 
water  supply  on  typhoid  fever  death  rates  in  seven  American  cities. 
Dr.  AYilbur,  of  the  Bureau  of  the  Census,  has  given  the  death  rate  for 
a  considerable  time  before  and  after  the  date  of  change,  and  also  the 
average  annual  death  rate  before  and  after  purification,  and  the 
percentage  of  reduction.  From  this  table  we  learn  that  the  com- 
l)ined  average  annual  death  rate  from  typhoid  fever  in  cities  with  a 
contaminated  supply  was  69.4,  and  after  the  su}3stitution  of  a  pure 
supply  it  fell  to  19.8  per  100,000,  a  reduction  of  70.5  per  cent. 

The  Bulletin  for  the  month  of  April,  1908,  of  the  New  York 
State  Department  of  Health  contains  an  interesting  article  showing 
that  the  death  rate  from  typhoid  fever  in  ten  cities  of  that  State 
has  been  reduced  53.4  per  cent,  by  improved  water  supplies. 

It  may  be  urged  that  improved  methods  of  medical  treatment  are 
responsible  for  a  considerable  reduction  in  the  death  rates  from 
typhoid  fever,  but  w^hen  we  see  such  a  striking  change  immediately 
after  the  installation  of  filtration  plants  as  in  the  case  of  the  Ameri- 
can cities  shown  in  Chart  III,  and  also  more  recently  in  Cincin- 
nati and  Philadelphia,  we  are  forced  to  the  conclusion  that  water 
purification  plays  the  most  important  role  by  diminishing  primarily 
the  number  of  cases.  It  should  be  stated,  however,  that  the  effects 
are  still  more  marked  when  combined  with  a  good  system  of  sewerage. 
The  history  of  every  sewered  town  shows  a  lessening  of  the  typhoid 
death  rate,  and  that  the  typhoid  rate  is  always  higher  in  sections 
of  the  same  city  supplied  with  makeshifts.  In  1895  I  pointed 
out  that  typhoid  fever  prevailed  in  Washington  in  1  of  81  houses 
supplied  with  privies,  and  in  only  1  in  149  of  those  connected  with 
sewers,  and  offered  as  the  only  reasonable  explanation  that  the 
sewers  carry  away  the  filth  and  germs  that  otherwise  would  con- 
taminate the  soil  and  ground  water;  but  even  if  there  were  no  wells, 

<  The  Value  of  Pure  Water,  New  York,  1905,  p.  5. 


648 


kober:  typhoid  fever  and  tuberculosis 


1880 


TYPHOID  FEVER 

DEATH  RATES  PER  100,000  OF  POPULATION 

1885  1890  I89S 1900 


1905 


120 

100 

80 

60 

40 

20 

0 

160 

140 

120 

100 

80 

60 

40 

20 

0 

100 

80 

60 

40 

20 

0 

100 

80 

60 

40 

20 

0 

40 

20 

0 

160 

140 

120 

100 

80 

60 

40 

20 

0 


aBaaHHBBHaHHiy~b. 
■■■■■■■■■■■■■■a 

BBpBBPBMWMPpM'P' 


i 


E 


CHANGE  IN  WATER  SUPPLY 

(i)  From  unfiltered  river  supply  to  filtered  river  supply 

(2)  From  unfiltered  river  supply  to  wells 

(3)  From  polluted  river  supply  to  conserved  river  supply 

Chart    III. 


kober:  typhoid  fever  and  tuberculosis  649 

these  makeshifts  are  still  a  source  of  dang(M-  in  so  far  as  they  favor 
the  transmission  of  the  infection  by  means  of  flies;  nor  can  the 
possibility  be  ignored  that  the  germs  in  leaky  or  overflowing  boxes 
may  reach  the  upper  layer  of  soil  and  with  pulverized  dust  gain 
access  to  the  system. 

I  believe  that  about  SO  per  cent,  of  the  cases  of  typhoid  fever 
are  water-  and  milk-borne,  and  about  20  per  cent,  may  be  spread 
through  the  agency  of  flies,,  personal  contact,  the  consumption  of 
raw  oysters  and  shell  fish  raised  in  sewage  polluted  waters,  or  the 
eating  of  strawberries,  radishes,  celery,  lettuce,  and  other  vegetables 
and  fruits  which  have  been  contaminated  with  infected  night  soil. 

Other  Water-borne  Diseases.  What  has  been  said  of  typhoid 
fever  is  equally  true  of  other  water-borne  diseases,  like  cholera, 
dysentery,  cholera  morbus,  diarrhoeal  diseases,  and  the  transmission 
of  intestinal  parasites,  because  the  germs  or  ova  of  these  diseases  are 
present  in  the  intestinal  tracts  and  presumably  also  in  sewage  con- 
taminated water.  Mr.  Allen  Hazen,^  one  of  the  most  distinguished 
experts  on  water  purification  in  America,  has  conclusively  shown 
that  as  the  result  of  filtration  plants  in  five  cities  supplied  previously 
with  an  impure  water,  there  was  not  only  a  reduction  of  81  per  cent, 
in  the  deaths  from  typhoid  fever,  but  also  a  marked  reduction  in 
the  general  death  rate.  His  computations  clearly  indicate  that 
where  one  death  from  typhoid  fever  has  been  avoided  by  the  use  of 
a  better  water,  a  certain  number  of  deaths,  probably  two  or  three, 
from  other  causes  have  been  avoided.  The  truth  of  Hazen's  theorem 
has  recently  been  confirmed  by  Professor  Sedgwick.  It  is  a  difficult 
matter  to  explain  how  water  is  connected  with  the  deaths  other 
than  those  from  water-borne  diseases,  yet  when  we  consider  that 
water  enters  into  the  composition  of  the  human  body  to  the  extent 
of  60  per  cent.,  we  are  in  a  position  to  appreciate  the  sanitary  acumen 
of  Aristotle  when  he  wrote  in  his  Politica:  "The  greatest  influence 
on  health  is  exerted  by  those  things  which  we  most  freely  and  fre- 
quently require  for  our  existence,  and  this  is  especially  true  of  water 
and  air." 

The  general  importance  of  the  subject  is  now  fully  appreciated, 
and  the  North  American  Conservation  Conference,  on  February  23, 

'  See  a  paper  read  at  the  International  Engineers'  Congress  at  St.  Louis  in  1904.  Mr.  Hazen 
found  in  five  cities  where  the  water  supply  had  been  radically  improved: 

Per 
100,000 
A  reduction  in  total  death  rate  with  the  introduction  of  a  pure  water  supply   .   440 
Nonnal  reduction  due  to  a  general  improved  sanitary  condition,  computed  from 
average  of  cities  similarly  situated,  but  with  no  radical  change  in  water 
supply 137 

Difference  being  decrea.se  in  death  rate  attributable  to  change  in  water  supply     303 
Of  this,  the  reduction  in  deaths  from  typhoid  fever  was 71 

Leaving  deaths  from  other  causes  attributable  to  change  in  water  supply    .      .   232 
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1909,  in  tlie  declaration  of  principles  adopted  the  following  in  refer- 
ence to  Public  Health: 

"Believing  that  the  conservation  movement  tends  strongly  to 
develop  national  efficiency  in  the  highest  possible  degree  in  our 
respective  countries,  we  recognize  that  to  accomplish  such  an  object 
with  success  the  maintenance  and  improvement  of  public  health 
is  a  first  essential. 

"In  all  steps  for  the  utilization  of  natural  resources  considera- 
tion of  public  health  should  always  be  kept  in  view. 

"Facts  which  cannot  be  questioned  demonstrate  that  immediate 
action  is  necessary  to  prevent  further  pollution,  mainly  by  sewage, 
of  the  lakes,  rivers,  and  streams  throughout  North  America.  Such 
pollution,  aside  from  the  enormous  loss  in  fertilizing  elements  en- 
tailed thereby,  is  an  immediate  and  continuous  danger  to  public 
health,  to  the  health  of  animals,  and,  when  caused  by  certain  chemical 
agents,  to  agriculture.  Therefore,  we  recommend  that  preventive 
legislation  be  enacted." 

Having  studied  the  effects  of  pure  water  supplies  upon  mortality 
rates,  let  us  next  consider  the  influence  of  pure  air,  removal  of  damp- 
ness, and  general  sanitation  upon  the  movement  of  tuberculosis. 

The  Influence  of  Sewers  in  the  Prevalence  of  Tuber- 
culosis. The  records  of  the  Health  Office  of  the  City  of  Washing- 
ton show  that  during  the  last  thirty  years  14.5  per  cent,  of  all  the 
deaths  occuring  in  the  District  of  Columbia  have  been  caused  by 
pulmonary  tuberculosis.  The  death  rate,  however,  has  gradually 
and  constantly  fallen  from  446  per  100,000  in  1880  to  280  in  1907. 
The  death  rate  from  this  disease  in  New  York  City  has  fallen  in 
like  manner  from  433  to  271;  in  the  United  States  at  large,  from 
326  in  1880  to  183  in  1907  (Chart  IV).  These  reductions  began  long 
before  the  combat  of  the  disease  was  a  subject  for  popular  education. 
The  question  naturally  arises,  if  these  reductions  have  resulted  inde- 
pendently of  any  attempt  to  control  the  source  of  infection,  what 
are  the  chief  factors  concerned  in  bringing  about  this  gratifying 
result?  I  know  of  no  sanitary  reforms  which  could  have  exerted 
a  greater  influence  upon  our  general  well-being  than  the  introduc- 
tion of  sewers,  improved  water  supplies,  and  the  erection  of  sanitary 
homes.  The  marked  reduction  in  the  prevalence  of  consumption 
after  the  introduction  of  sewers  observed  in  England  over  forty  years 
ago,  and  also  in  the  cities  of  Washington  and  New  York  and  the 
country  at  large,  may  fairly  be  attributed  to  the  prevention  of  air 
pollution  and  dampness.  It  is  noteworthy  that  while  the  reduction 
in  Washington,  coincident  with  the  introduction  of  sewers,  amounts 
to  37.3,  the  reduction  in  Baltimore,  an  unsewered  city,  is  only  24.7 
per  cent.  It  has  been  estimated  by  Erismann  that  a  cesspool  with 
18  cm.  contents  is  capable  of  polluting  the  atmosphere  in  the  course 
of  twenty-four  hours  with  18.79  cm.  of  impure  gases,  composed  of 
carbonic  acid,  ammonia,  sulphuretted  and  carburetted  hydrogen, 
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and  voiatik-  tatty  aiids.  In  vii-w  of  llii.s  fact,  it  requires  no  j^rcat 
stretch  of  the  iina«^ination  to  calculate  the  amount  of  air  pollution 
which  resulted  from  the  30,000  cesspools  and  other  makeshifts  |)rior 
to  the  introduction  of  the  se\vera<^c  system  in  the  city  of  Washin<i;- 
ton.  The  influence  of  impure  air  upon  oiu"  physical  well-heini!;  and 
the  powers  of  resistance  cannot  be  over-rated.  As  a  matter  of  fact, 
individuals  who  contract  tuberculosis  in  cities  often  arrest  the  disease 
by  removal  to  the  country,  showint;  that  an  abundance  of  pure  air 
is  a  very  important  factor  in  the  treatment  of  the  disease,  simply 
because  it  promotes  oxygenation  of  the  blood,  stimulates  the 
appetite  and  nutrition,  and  thereby  increases  the  general  resisting 
power  of  the  system.  There  can  be  no  doubt  as  to  the  curative 
virtues  of  pure  air.  and  hence  we  ought  not  to  under-rate  its  pre- 
ventive ])ropertics. 
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Chart   IV. — Cleneral  movement  of  tuberculosis.      Death  rates  per  100,000  of  population 
and  percentage  of  reduction. 

The  observations  of  Dr.  Bow^ditch,  of  Boston,  as  early  as  1862, 
clearly  indicate  that  there  is  a  relation  between  dampness  of  soil 
and  pulmonary  consumption,  and  Dr.  George'l:  Buchanan,  the 
Medical  Officer  of  the  Privy  Council  of  Great  Britain,  in  1867, 
supplied  ample  statistical  proof  that  consumption  became  less 
fref[uent  in  certain  towns  after  they  had  been  sewered  and  the  soil 
con.sequently  drained.  In  towns  like  Worthing,  Rugby,  and  Salis- 
bury the  deaths  from  consumption  were  reduced  by  36  to  49  per 
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cent.  It  is  true  that  such  a  marked  reduction  did  not  always  follow, 
but  in  these  instances  it  may  be  fairly  assumed  that  the  soil  was 
previously  quite  dry  and  could  not  be  materially  affected  by  increased 
drainage. 

The  importance  of  a  dry,  healthful  building  site  was  appreciated 
by  Hippocrates,  since  he,  as  well  as  Vitruvius,  the  father  of  archi- 
tecture, referred  in  their  writings  to  elevation  as  a  desirable  factor. 
One  of  the  most  striking  illustrations  of  damp  habitations  as  a 
predisposing  cause  to  consumption  has  been  recorded  by  Nowak,  in 
the  case  of  a  prison  in  the  vicinity  of  Vienna,  containing  on  an 
average  200  inmates.  Every  convict  is  examined  before  his  trans- 
port, and  if  found  affected  with  incipient  tuberculosis  he  is  sent 
elsewhere.  In  spite  of  this  precaution,  the  deaths  number  about 
fifty  per  annum,  and  the  majority  die  from  consumption.  The 
prisoners  are  better  fed  in  this  institution  than  elsewhere,  but  the 
building  rests  on  a  wet  soil,  the  walls  are  reeking  with  moisture,  and 
the  rooms  smell  musty. 

The  relation  of  dampness  to  consumption  may  be  explained  as 
follows:  Dampness  of  soil,  unless  special  precautions  have  been 
taken,  extends  by  capillary  attraction  to  the  walls  and  renders 
the  entire  house  damp.  Damp  air  abstracts  an  undue  amount  of 
animal  heat,  lowers  the  power  of  resistance  of  the  inmates,  and  pre- 
disposes to  catarrhal  aft'ections,  and  these  in  turn  render  the  mucous 
membrane,  more  vulnerable  to  the  invasion  of  the  tubercle  bacilli. 
There  is  also  reason  for  believing  that  the  tubercle  bacilli  retain 
their  vitality  for  a  greater  length  of  time  in  such  an  atmosphere 
on  account  of  its  hamidity  and  excess  of  organic  matter. 

At  all  events,  it  has  long  been  known  that  tuberculosis  is  far  more 
prevalent  in  damp,  dark,  and  insanitary  houses.  The  children 
are  anemic  and  as  puny  as  plants  raised  without  the  stimulating 
effects  of  sunlight.  The  death  rate  is  often  double  and  treble  that 
of  other  localities.  ^Yhile  there  are  doubtless  other  factors  which 
determine  the  frightful  mortality,  none  are  more  potent  than  damp- 
ness, and  deficient  sunlight  and  ventilation.  The  tubercle  bacillus 
clinging  to  floors  and  walls  in  carelessly  expectorated  sputum  or 
droplets  would  be  destroyed  by  a  few  hours'  exposure  to  sunlight,  but 
it  finds  in  damp  and  dark  basements,  back-to-back  houses,  and 
yard  and  alley  tenements  suitable  environments  for  its  vitality  and 
growth,  and  the  other  insanitary  factors  alluded  to,  together  with  the 
more  intimate  contact,  materially  increase  the  chance  of  infection. 

If  it  should  appear  from  the  foregoing  that  I  believe  in  the  ubiq- 
uity of  the  tubercle  bacillus,  and  that  the  question  of  environment 
should  receive  first  and  foremost  consideration,  I  desire  it  to  be 
understood  that  I  am  convinced,  from  the  splendid  labors  of  Pro- 
fessor Carl  Fluegge,  that  the  tubercle  bacillus  is  not  ubiquitous, 
and  hence  the  task  of  stamping  out  the  primary  sources  of  infection 
is  by  no  means  hopeless.      I  believe,  however,  that  until  this  is 


FRIEDENWAI.l),    I.KITZ:   1^A(   IKKIAI^   CONTENT   <^F    FECES         (lo.i 

acroinplislu'd,  in  thi.s  cliseasi'  as  in  other  infectious  diseases,  due 
attention  should  be  given  to  all  the  causes  likely  to  influence  their 
spread,  so  that  in  our  efforts  to  combat  tuberculosis  thoy  may  re- 
ceive pro|)cr  consideration. 

I  can  scarcely  tlo  better  than  to  conclude  with  the  following  quota- 
tion from  the  Report  of  the  Conservation  Commission: 

"Since  the  greatest  of  our  national  assets  is  the  health  and  vigor 
of  the  American  people,  our  efficiency  must  dej)end  on  national 
vitality  even  more  than  the  resources  of  the  minerals,  lands,  forests, 
and  waters.  The  average  length  of  human  life  in  different  countries 
varies  from  less  than  twenty-five  to  more  than  fifty  years.  This 
span  of  life  is  increasing  wherever  sanitary  science  and  preventive 
medicine  are  applied.  It  may  be  greatly  extended.  Our  annual 
mortality  from  tuberculosis  is  about  150,000.  Stopping  three- 
fourths  of  the  loss  of  life  from  this  cause  and  from  typhoid  and 
other  prevalent  diseases  would  increase  our  average  length  of  life 
fifteen  years.  There  are  constantly  about  3,000,000  persons  seri- 
ously ill  in  the  United  States,  of  whom  500,000  are  consumptives. 
More  than  half  this  illness  is  preventable.  If  we  count  the  value 
of  each  life  lost  at  only  $1700,  and  reckon  the  average  earnings 
lost  by  illness  at  $700  a  year  for  growm  men,  we  find  that  the  economic 
gain  from  mitigation  of  preventable  disease  in  the  United  States 
would  exceed  $1,500,000,000  a  year.  This  gain,  or  the  lengthening 
and  strengthenin'g  of  life  which  it  measures,  can  be  had  through 
medical  investigation  and  practice,  school  and  factory  hygiene, 
restriction  of  labor  by  women  and  children,  the  education  of  the 
people  in  both  public  and  private  hygiene,  and  through  improving 
the  efficiency  of  our  health  service,  municipal,  State,  and  national." 
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The  great  number  of  bacteria  present  in  the  intestinal  tract  has 
for  many  years  been  a  source  of  great  interest  to  the  physicians, 
and  many  investigations  have  been  undertaken  to  determine  the 
mnnber  and  nature  of  these  organisms.  It  has  been  demonstrated 
that  the  great  proportion  of  the  organisms  consists  largelv  of  l)ut 
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a  very  few  varieties.  The  question  as  to  the  specific  importance 
of  the  flora  in  tlie  intestines  has  also  attracted  considerable 
attention. 

It  was  Pasteur  who  first  expressed  the  view  that  the  bacteria  of 
the  intestinal  tract  are  essential  to  life.  Nuttall  and  Theirfelder^  fed 
pigs  obtained  by  Cesarean  section  on  sterile  food.  The  animals  lived 
and  increased  in  weight.  These  investigators  therefore  concluded, 
that  the  intestinal  microorganisms  are  not  essential  to  the  main- 
tenance of  life.  Levin^  has  likewise  shown  that  in  the  Arctic 
regions  the  intestinal  tract  of  certain  mammals  is  entirely  free 
from  germs.  On  the  other  hand,  Schottelius^  has  demonstrated 
that  in  the  chick  the  intestinal  bacteria  are  essential  to  the  normal 
nutrition,  and  when  fed  on  sterile  food  the  chicks  were  retarded  in 
their  growth  and  development.  Madame  jVIetchnikoff*  obtained 
the  same  results  in  experiments  on  tad-poles  and  Moro''  on  the  larva 
of  the  turtle. 

If  a  certain  number  of  bacteria  are  an  essential  factor  in  the 
intestine  in  order  to  maintain  life,  it  must  also  be  conceded  that  a 
large  proportion  of  organisms  present  occasion  fermentation  and 
putrefaction.  It  is  easily  conceived  how  an  antagonism  between  the 
cells  of  the  intestines  and  the  bacteria  constantly  exists,  which  ends 
in  the  destruction  of  a  certain  number  of  organisms,  and  keeps  the 
bacterial  growth  within  a  certain  limit.  It  is  of  interest  to  know 
something  of  the  number  of  bacteria  in  the  intestinal  tract  under 
normal  conditions,  so  as  to  determine  whether  in  certain  diseases 
there  is  an  increase  or  diminution.  With  the  object  of  diminishing 
the  number  of  intestinal  bacteria,  intestinal  antiseptics  have  been 
utilized  for  some  time.  In  order  to  determine  their  value  scientifi- 
cally, however,  it  is  important  to  know  something  as  to  the  number 
of  bacteria  infesting  the  intestinal  tract  in  health.  Two  methods 
of  solving  this  problem  are  feasible.  The  first  consists  in  making 
plate  cultures  from  a  measured  quantity  of  feces  in  various  dilutions, 
and  counting  the  number  of  colonies.  Investigations  of  this  char- 
acter have  been  made  by  Sucksdenf,"  Fiirbringer,^  Stern, ^  Gilbert 
et  Dominic,"  Salkowski,^"  Sehrwald,*^  Hammerl,^^  and  Mieczkowski.^^ 
The  difficulty  arising  from  this  method  of  investigation  is  due  to 
the  fact  that  even  under  normal  conditions  the  number  of  bacteria 

>  Zeitschr.  f.  phys.  Chem.,  1895,  xxi,  109;  and  1897,  xxii,  231. 

2  Ann.  de  I'institut  Pasteur,  1901,  p.  5.58. 

3  Archiv  f.  Hygiene,  1902,  Band  xlii,  Heft  1. 

*  Annales  d  i'institut  Pasteur,  1901,  xv,  631.  *  Jahr.  f.  Kinderheilk  ,  1905,  xii,  467. 

6  Archiv  f.  Hygiene,  1886,  Band  iv. 

7  Deut.  med.  Woch.,  1887,  Nos.  11  and  12. 

8  Zeit.  f.  Hygiene  u.  Infect..  Band  xii,  S.  88. 

9  Comptes  rendus  de  la  Soci^t^  de  Biologic  de  Paris,  1894,  pp.  117  and  277. 
'0  Virchow's  Archiv,  Band  cxv,  S.  339. 

1'  Berl.  klin.  Woch.,  1889,  S.  413. 

12  Zeit.  f.  Biol.,  Band  xxxv,  S.  .355. 

"  Mittheil.  aus  den  Grenz.  der  Med.  und  Cliir.,  1902,  Band  ix,  S.  405. 
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varv  i;rciulv,  iiiasiniich  as  only  a  small  proportion  of  tliose  organ- 
isms sown  in  cnltures  develop  at  all,  a  large  proportion  (iyini;. 

Much  more  useful,  tiierefore,  is  the  method  of  counting  not  only 
the  live,  hut  also  the  tlead  organisms.  This  method  was  first  intro- 
duced by  Eberle'^  and  further  developed  by  Hellstrom.''  The 
method  was  employed  by  Klein  and  de  Lange/®  who  found  13  per 
cent,  of  the  dried  substance  of  the  feces  to  be  composed  of  bacteria. 
The  value  seemed  so  low  that  Strasl)urger'^  determined  that  the 
subject  needed  further  investigation. 

The  method  he  employed  is  based  on  the  principle  that  if  the 
feces  be  macerated  with  water  and  then  centrifugalized,  the  bacteria 
remain  suspended  in  the  fluid,  while  all  the  heavier  substances  fall 
to  the  bottom.  If  the  fluid  is  now  decanted,  treated  with  alcohol 
so  as  to  diminish  its  specific  gravity,  and  again  centrifugalized,  the 
bacteria  are  thrown  to  the  bottom  and  can  be  collected.  Strasburger 
utilized  this  method  in  determining  the  rmmber  of  bacteria  in  the 
feces,  by  weighing  a  certain  tjuantity  of  feces,  and  afterward  drying 
the  bacteria  obtained  and  weighing  again. 

From  his  investigations  Strasburger  arrived  at  the  following 
conclusions : 

1.  The  former  methods  of  determining  the  number  of  bacteria 
in  the  feces  are  enveloped  with  great  possibilities  of  error,  and 
cannot  give  even  relatively  approximate  results. 

2.  By  means  of  this  method  it  is  possible  to  separate  the  bacteria 
from  the  feces,  and  weigh  the  same. 

3.  Under  normal  conditions  one-third  of  the  dried  substance  of 
the  feces  of  a  healthy  individual  ingesting  a  medium  diet  consists 
of  bacteria. 

4.  The  quantity  of  daily  bacterial  waste,  dried,  consists,  in  adults: 
(a)  Under  normal  conditions,  an  average  of  8  grams,  (b)  In  dys- 
peptic intestinal  conditions,  an  average  of  14  grams,  and  even  as 
much  as  20  grams,  (c)  In  chronic  constipation,  5.5  grams,  and 
at  times  even  as  little  as  2.6  grams. 

5.  In  chronic  constipation  the  dried  substance  of  the  feces  is 
usually  abnormally  small  in  quantity.  The  utilization  of  the  food 
is  far  better,  too,  than  under  normal  conditions.  It  is  evident  that 
the  absence  of  the  proper  nutrient  medium  for  the  growth  of  the 
bacteria  in  the  large  intestine  is  the  cause  of  this  diminished  growth. 

6.  In  infants  under  normal  conditions  there  is  practically  the 
same  percentage  of  bacterial  growth  as  in  adults. 

7.  The  total  number  of  bacteria,  estimated  for  a  normal  individual 
per  day  is  128,000,000,000. 

8.  Knowing  the  quantity  of  bacteria  in  the  feces  gives  an  insight 
into  the  bacterial  development  of  the  whole  intestine. 

'<  Centralbl.  f.  Bakt..  1896,  i,  S.  2.  '*  Ibid.,  1896,  S.  661. 

>»  Ibid.,  1900,  Band  xxvii,  S.  834.  "  Zeit.  f.  klin.  Med.,  1902,  Band  xlvi,  s.  41.S. 
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This  method  affords  us  a  means  of  determhiiiig  the  influence  of 
intestinal  antiseptics  or  the  disinfecting  activity  of  purgatives,  and 
leads  to  the  question,  after  all,  whether  it  is  possible  to  disinfect  the 
intestine.  In  regard  to  the  value  of  intestinal  antiseptics,  Stras- 
hurger  concludes  that  the  most  effectual  method  of  reducing  the 
bacterial  growth  of  the  intestine  is  by  means  of  diet.  The  value 
of  intestinal  antiseptics  is  quite  doubtful.  It  cannot  be  doubted 
that  under  certain  conditions  there  may  be  a  diminution  in  the 
growth  of  the  bacteria,  especially  in  the  small  intestine  by  means 
of  intestinal  antiseptics;  but  the  effect  is  slight,  and  is  rarely  pro- 
nounced. Other  observers  have  come  to  conflicting  views  regarding 
the  effect  of  intestinal  antiseptics. 

Bouchard^^  found  that  naphthalene,  iodoform,  and  charcoal 
diminished  the  toxicity  of  the  urine  and  stools,  while  Friedrich 
Miiller^^  expressed  the  opinion  that  it  is  hardly  possible  to  expect 
to  disinfect  the  intestinal  canal  by  drugs,  and  that  there  were  no 
useful  intestinal  antiseptics.  Stern-"  found  that  calomel  diminished 
the  bacterial  content  of  the  feces  in  some  instances  and  not  in  others. 

R.  Schuetz-^  observed  the  action  of  various  drugs  by  passing 
certain  easily  recognizable  saprophytic  bacteria  through  the  bowel, 
and  noting  the  number  of  organisms  that  passed  through  alive 
during  the  period  of  administration  of  various  antiseptics.  He 
found  no  special  effect  produced  by  the  antiseptics.  Mieczkowski" 
found  that  menthol  and  tannopin  given  by  the  mouth  diminished  the 
number  of  colonies  in  specimens  of  feces  from  a  fistula  at  the  lower 
end  of  the  ileum;  with  itrol  and  bismuth  this  effect  was  not  produced. 
Schonenbonr^  found  that  naphthalene,  itrol,  thymol  increased  the 
bacteria,  and  that  salicylic  acid  diminished  the  bacteria  of  the  feces. 
Hoffman^*  showed  that  isoform  when  taken  by  the  mouth  is  an 
excellent  intestinal  disinfectant  and  decreases  the  number  of  bacteria 
in  the  feces.  Herter^  observes:  "I  have  made  some  observations 
on  the  action  of  so-called  antiseptics,  and  I  have  reached  the  con- 
clusion that  most  of  them  do  very  little  good  in  effecting  a  diminu- 
tion of  the  putrefactive  anaerobes  of  the  intestines.  I  have  found 
in  certain  instances  that  salicylates,  aspirin,  and  salol  have  exerted 
some  action  in  diminishing  the  output  of  indican,  but  beyond  this 
I  have  not  been  able  to  satisfy  myself  that  the  effect  of  intestinal 
antiseptics  is  pronounced."  The  results  of  former  investigations 
concerning   the   value   of   intestinal   antiseptics   differ   to   such   an 

'*  Lecous  sur  les  autointoxicationes  dans  les  maladies,  Paris,  1887. 

1*  Autointoxications  intestinalen  Ursprunges.  Verhand.  des  Congress  f.  Innere  Med.,  1898, 
S.  148. 

20  Verhand.  des  Congresses  f.  Innere  Med.,  1898,  S.  198. 

21  Archiv  f.  Verdauungskr. ,  1901,  S.  58. 

22  Mittheilung    aus  den  Grenzgeb.  der  Medicin  und  Chirugie,  1902,  ix,  405. 

23  Inaug.  Diss.,  Bern,  1903. 

-*  Mittheil.  aus  den  Grenz.  der  Med.  und  Chir.,  1906,  xv,  605. 

-'  Bacterial  Infections  of  the  Digestive  Tract.  Xew  York,  1907,  p.  331. 
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extent  that  it  appeared  iinpurtaiit  to  .1.  Diillon  Steele'"  to  investigate 
this  subject  more  thoroughly  than  had  been  heretofore  done.  Steele 
points  out  the  difficulties  besetting  this  problem.  Inasmuch  as  the 
intestinal  antiseptics  are  seldom  given  alone,  but  usually  combined 
with  tlrainaire  of  the  stomacli  and  intestine,  and  rei^ulation  of  the 
diet,  it  is  for  this  reason  difKcult  to  determine  their  true  clinical 
value.  Steele  employed  Strasburger's  method  of  estimating  the 
entire  bacterial  content  in  the  stools  in  his  researches,  which  he 
considers  far  in  advance  of  all  other  methods.  Bismuth  salicylate 
and  beta-naphthol,  were  the  two  antiseptics  employed,  and  the  sub- 
jects were  free  of  any  indications  of  intestinal  disorders.  His  results 
were  as  follows:  "The  bacterial  growth  in  the  intestines  is  greatly 
diminished  in  normal  individuals  with  the  use  of  bismuth  salicylate 
and  beta-naphthol,  and  there  is  sufficient  evidence  to  indicate  that  it 
is  possible  to  check  bacterial  activity  in  the  intestines  by  antiseptic 
drugs."  Steele  also  expresses  the  opinion  "that  evacuation  of  the 
bowels  combined  with  regulation  of  the  diet  are  bv  far  the  most 
efficient  means  at  our  command  to  check  excessive  bacterial  activity 
in  the  intestines." 

The  observations  of  Steele  were  not  sufficiently  extensive  to  draw 
very  definite  conclusions,  so  that  it  seemed  most  important  to  us  to 
continue  the  investigations  in  the  same  direction.  The  technique 
employed  in  estimating  the  bacteria  was  that  of  Strasburger  as 
modified  by  Steele.    Steele  describes  this  method  as  follows: 

"The  possibility  of  separating  the  bacteria  from  the  rest  of  the 
feces  depends  on  the  fact  that  the  bacteria  are  so  nearly  of  the  same 
specific  gravity  as  distilled  water  that  they  cannot  be  centrifugalized 
out  of  a  watery  suspension  of  the  feces,  but  remain  suspended  in  the 
supernatant  fluid.  Taking  advantage  of  this,  the  bacteria  can  be 
removed  by  washing  with  the  centrifuge.  Then,  if  the  specific 
gravity  of  the  wash-water  is  lowered  by  the  addition  of  large  amounts 
of  alcohol,  the  relation  of  the  bacteria  to  the  fluid  is  changed  to  such 
an  extent  that  the  microorganisms  can  be  readily  centrifugalized 
out,  separated,  and  weighed."  "Unless  the  period  of  passage  of 
the  feces  has  been  ascertained  to  be  normal,  it  is  better  to  mark  the 
beginning  and  end  of  each  period  of  examination  by  carmine.  The 
use  of  the  Schmidt  diet  is  not  necessary.  The  whole  stool  is  saved. 
Unless  the  feces  are  liquid  they  are  rubbed  up  with  a  known  amount 
of  distilled  water  until  they  are  smooth  and  semiliquid  and  as  homo- 
geneous as  it  is  possible  to  make  them. 

"Two  portions  of  5  c.c.  are  measured  oft*  with  a  pipette  of  large 
caliber,  using  for  this  purpose  an  ordinary  5  c.c.  pipette  with  the 
tapering  end  cut  off,  and  with  the  necessary  correction  made  at  the 
upper  mark.  One  of  these  portions  of  5  c.c.  is  put  into  a  porcelain 
dish  and  dried  over  a  water  bath  and  later  in  a  drying  oven,  in  order 

*  Trans,  of  Assoc.  Amer.  Phys.,  1907;  and  Jour.  Aiaer.  Med.  Assoc,  August  24,  1907. 
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(()  (Jelcnniiic  t\\r  dried  weight.  The  addition  of  a  little  alcohol  and 
thorough  mixing  will  hasten  the  process  of  drying  and  prevent 
caking  of  the  fece.s." 

"The  second  portion  is  washed  free  from  bacteiia.  This  is  done 
as  follows:  The  wash-water  is  0.5  of  1  per  cent.  HCl  solution 
in  distilled  water.  The  acid  increases  the  solubility  of  the  salts  and 
soaps  of  the  feces.  100  c.c.  of  this  solution  is  employed  at  the  be- 
ginning of  the  washing.  The  feces  are  thoroughly  mixed  with  the 
wash  solution  and  then  centrifugalized.  The  use  of  the  water 
motor  or  electric  centrifuge  is  almost  essential.  Each  tube  is  cen- 
trifugalized for  about  one  and  one-half  minutes,  then  the  cloudy 
supernatant  liquid  is  poured  through  a  layer  of  gauze.  This  fluid 
contains  the  bacteria  in  suspension.  All  of  the  mixture  (the  wash- 
water  and  the  feces)  is  centrifugalized  the  same  way,  and  then  the 
residue  in  the  tubes  is  shaken  up  with  more  of  the  wash-water  and 
centrifugalized  again.  This  is  repeated  until  the  supernatant  liquid 
after  the  centrifugalizing  is  transparent,  showing  that  approxi- 
mately all  the  bacteria  have  been  washed  out.  If  a  smear  is  made 
of  the  residue  at  this  point,  it  will  be  found  that  the  bacteria  are  not 
entirely  washed  away,  but  are  evidently  very  much  reduced.  They 
occur  singly,  while  in  the  unwashed  feces  they  are  in  great  lumps 
and  masses."  "The  suspension  of  bacteria  is  then  mixed  with  a 
liberal  portion  of  alcohol,  and  evaporated  down  slowly  at  a  tempera- 
ture of  40°  to  50°  C.  until  it  amounts  to  not  more  than  50  c.c.  in  all. 
This  takes  approximately  twenty-four  hours.  It  is  then  mixed  with 
at  least  twice  its  volume  of  alcohol,  preferably  absolute  alcohol, 
although  this  is  not  absolutely  necessary.  This  lowers  the  specific 
gravity  of  the  fluid  to  such  an  extent  that  now  the  bacteria  readily 
centrifugalize  out."  "The  mixture  is  then  centrifugalized  until 
the  supernatant  liquid  is  quite  clear.  This  takes  thirty  minutes 
or  more  for  each  tube.  The  residue,  which  consists  of  the  bacteria, 
is  washed  with  pure  alcohol  and  is  shaken  up  with  ether  to  remove 
the  fat;  then  it  is  again  washed  with  alcohol.  All  of  this  washing  is 
done  by  means  of  the  centrifuge.  The  bacteria  are  next  washed  out 
of  the  tube  w^ith  a  little  alcohol  and  evaporated  to  dryness  and  dried 
in  the  oven  at  moderate  heat,  dried  in  the  desiccator,  and  weighed. 
Smears  of  the  final  preparation  show*  that  it  consists  of  bacteria  with 
a  very  few  minute  particles  of  other  material.  These  particles  are 
only  visible  with  high  power,  and  are  very  few  in  number,  perhaps 
two  to  each  field  of  the  yVinch  objective.  They  stain  with  methy- 
lene blue;  Strasburger  suggests  that  they  are  cellulose,  which  they 
may  well  be.  At  any  rate,  the  error  arising  from  the  inclusion  of  these 
small  particles  in  the  dried  weight  of  the  bacteria  must  be  very  small, 
and  is  probably  balanced  by  the  bacteria  that  it  is  not  possible  to 
wash  out  of  the  residue  in  the  first  washing.  During  the  preparation 
of  the  bacteria  the  first  portion  of  5  c.c.  has  been  dried  and  weighed. 
We  then  know  the  dried  weight  of  5  c.c,  the  weight  of  the  dried 
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bacteria  in  5  c.c,  the  original  volume  of  the  stool,  and  the  volume 
after  the  addition  of  a  known  amount  of  water.  It  is  then  easy  to 
calculate  the  data  that  we  desire,  namely,  the  volume  of  the  stool, 
its  dried  weight,  the  weight  of  the  dried  bacteria,  and  the  percentage 
of  bacteria  in  the  dried  weight." 

In  our  experiments,  extending  over  a  considerable  period  of  time, 
many  examinations  were  made,  both  in  normal  individuals  and 
patients  suffering  with  digestive  disturbances.  Control  experiments 
were  made  for  several  days  without  drugs,  and  the  results  compared 
with  a  period  when  the  drugs  had  been  taken  for  several  days. 
The  following  drugs  were  employed:  Beta-naphthol,  bismuth  sali- 
cylate, salol,  aspirin,  ichthalbin,  lactobacilline,  thiocol,  bichloride  of 
mercury,  and  thymol.  In  a  certain  number  of  cases  the  effect  of 
diet  alone  was  observed.  The  result  of  these  examinations  are 
summarized  in  the  accompanying  tables. 

In  order  that  the  results  of  the  various  experiments  may  appear 
more  clearly,  the  findings  obtained  by  means  of  the  same  agent, 
in  any  particular  individual,  have  been  combined  by  us  into  a  single 
average. 

Normal  Cases.     These  cases  are  represented  in  Table  I. 

The  greatest  reduction  in  the  bacterial  content  was  observed  by 
means  of  diet  alone.  By  the  aid  of  a  liquid  diet,  consisting  mainly  of 
fermented  milk,  this  reduction  averaged  16  per  cent.,  and  with  a 
Schmidt  diet,  13.7  per  cent.  Beta-naphthol  reduced  the  organisms 
9.9  percent.,  whereas  bismuth  salicylate  reduced  them  8.8  percent. 
Aspirin  made  an  average  reduction  of  4.6  per  cent.,  ichthalbin  4.2 
per  cent.,  while  salol  did  not  effect  any  reduction. 

IxDivrouALs  Affected  with  Gastro-intestinal  Disturbances. 
In  Table  II  are  represented  the  cases,  suffering  with  gastrointes- 
tinal disorders.  The  results  are  rather  conflicting.  In  a  case  of 
intestinal  catarrh,  neither  salicylate  of  bismuth  nor  thiocol  reduced 
the  bacteria  to  any  degree,  while  ichthalbin  reduced  them  only  7.2 
per  cent.  In  another  instance,  a  case  of  chronic  colitis,  bichloride 
of  mercury  reduced  the  bacteria  7. 1  per  cent. ;  they  were  not  influenced 
by  the  use  of  salol;  and  a  slight  increase  was  observed  after  the 
use  of  bismuth  salicylate.  In  a  third  instance,  a  case  of  marked 
hyperacidity  with  intestinal  catarrh,  a  very  marked  reduction  was 
observed  under  a  restricted  semisolid  diet,  a  reduction  of  18  per  cent., 
whereas  no  reduction  was  effected  with  salol,  aspirin,  or  thymol, 
which  clearly  indicates  that  we  cannot  assume  that  the  action  of  the 
so-called  antiseptic  drugs  is  the  same  in  diseases  of  the  gastro- 
intestinal tract  as  in  normal  individuals.  From  the.se  observations 
we  believe  we  are  justified  in  concluding: 

1.  Regulations  of  diet,  together  with  the  evacuation  of  the 
bowels,  is  the  most  effectual  method  that  we  have  at  hand  of  reduc- 
ing the  excessively  high  bacterial  content  of  the  intestine. 
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Table  I. — Normal  Cases. 


Name. 


J.  D. 
J.  D. 


Diet. 


Regular 
Regular 


B.  E.      Regular 


Drug. 


oS 


^  c 


None 
Beta-napb- 

thol 
None 


B. 

E. 

Regular 

Bismuth  sal 
icylate 

B. 

E. 

Regular 

Salol 

F. 

L. 

Regular 

None 

F. 

L. 

Lozak 

None 

F. 

L. 

Schmidt 

None 

F. 

L. 

Regular 

Lactobacil- 
li ne 

G. 

H. 

Regular 

None 

G. 

H. 

Regular 

Ichthalbin 

R 

S. 

Regular 

None 

R 

S. 

Regular 

Aspirin 

R 

s. 

Regular 

Salol 

a 

<o 

"O    .     - 

M  to 

Wm 

"fe 

■::      i,.— 


fcpa 


gms.  gms.    gms. 

4        120  12.16    2.71  22.3 

3  '  200  36.40    4.51  12.4 

4  j    150  12.10    1.11  19.2 
I 

3     I   175  23.18    2.41  10.4 


Remarks. 


9.9 


Observation     only 
after  stool  was  black. 


91  10.08  1.95    19.4  None 

138  13.30  3.2i    24.2' 

85  12.70  1.04      8.2    16.0 

102  10.40  1.09^   10.5    13.7 

62  7.90  0.94    11.9    12.3 


3  210  18.02  3.78  21.0 

3  150  12.80  2.15  16.8      4.2 

4  148  12.60  2.49  19.8 

3  112  11.80  1.79  15.2      4.6 

3  220  38.50  8.12  21.1  None 


Table  II. — Individuals  Affected  with  Gastro-intestinal  Disturbances. 


Name. 


D.  R. 

D.  R. 

D.  R. 
D.  R 
J.  D. 
J.  D. 


J.  D. 
L.  E. 


L.  E. 


L.  E. 
L.  E. 


L.  E. 
L.  E. 


Diet. 


J.  D.       Regular 


Regular 
Regular 


Regular 

Regular 

Regular 
Regular 
Regular 
Regular 


Drug. 


None 

Bismuth  sal- 
icylate 

Thiocol 

Ichthalbin 

None 

Bicoloride 
mercury 

Bismuth  sal- 
icylate 

Salol 

None 


Regular         None 

semisolid 
Regular 
Regular 


Regular 
Regular 


Salol 
Lactobacil- 

line 
.\spiriii 
Thymol 


Remarks 


1. 

■Z  ij 

0  .ti' 

as  5 

m 

SC.2 

0 

3 

gms. 

gms. 

gms. 

218.0 

37.10  11.98 

32.3 

Case    of 

intestinal 

catarrh. 

87.5  12.80  3.81  31.6      0.7 

105.0  12.80  3.63  28.4      3.9 

114.0  17.40  4.36  25.1      7.2 

76.0  10.50  2.89  27.6  ...      Chronic  colitis 

120.0  15.70  3.71  20.5      7.1 

208.0  26.50  9.06  34.2  None 

172.0  19.40  4.88  26.1      1.5 


69.0  12.60    4.80    38.1 


Marked  hyper- 

acidity   with    in- 
testinal catarrh. 


108.0    9.02     1.81     20.1     18.0 


230.0  39.80  15.99    40.2  None 
112.011.10    3.99    36.0      2.1 


94.0  12.40    4.37    38.3      2.8 
85.0  10.60    3.84    36.3       1.8 
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■J.  Mfta-iiaplitliul  ;ui<l  bi.sinuth  salicylate  appear  (o  lie  our  must 
ertVctual  intestinal  antise})tic  drugs  in  normal  individuals,  while 
juspiriii  and  ichthalbin  effect  slight  reduction,  and  salol  gives  no 
results  whatever. 

3.  The  results  j)roduced  hv  means  of  intestinal  antiseptics  in 
patients  suti'ering  with  gastro-intestinal  disturbances,  tlo  not  seem 
to  be  marked,  whereas  the  best  results  are  obtained  by  regulation 
of  the  diet. 

In  conclusion,  we  wish  to  express  thanks  to  our  laboratory  assist- 
ant, Mr.  A.  Burton  Eckerdt,  for  his  valuable  assistance  in  carrying 
out  the  experimental  portion  of  this  work. 


A  CASE  OF  CARCINOMA  ON  DIVERTICULITIS  OF  THE  SIGMOID. 
By  H.  Z.  Giffin,  M.D., 

PHYSICIAN    TO     ST.     MARy's     HOSPITAL, 
AND 

Louis  B.  Wilson,  M.D., 

DIRECTOR  OF  THE  LABORATORIES  OF  ST.  MARY"s  HOSPITAL.  ROrHESTER.  MINX. 

Clinical  Rkpokt  by  H.  Z.  Giffin.  In  a  previous  paper,^  Dr.  \V. 
J.  Mayo  and  the  authors  of  this  paper  reported  the  operative  tech- 
nique, the  pathological  findings,  and  the  clinical  histories  in  five 
cases  of  acquired  diverticulitis  of  the  sigmoid.  Since  that  time  several 
important  articles  have  appeared  upon  this  subject,  notably  those  of 
Telling,  Brewer,  and  Franke.  Telling's  paper^  is  an  exhaustive 
study  of  105  cases  collected  from  the  literature,  including  those  cases 
operated  upon,  those  discovered  at  autop.sy,  and  a  number  found 
upon  reexamination  of  numerous  museum  specimens.  Judging 
from  the  abstracts  of  these  cases,  27  were  operated  upon.  In  only  12 
of  these  was  the  condition  recognized  as  diverticulitis  at  operation,  or 
shortly  afterward.  Eleven  of  the  27  were  thought  to  be  malignant. 
In  5  of  the  12  ca.ses  recognized  as  diverticulitis  resection  of  a  por- 
tion of  the  bowel  was  done.  In  3  cases  an  inflamed  diverticulum 
was  resected,  in  2  others  a  perforation  was  sutured,  in  1  an  abscess 
was  drained,  and  in  1  an  anastomosis  was  made.  Brewer's  paper' 
report  as  second  operation  upon  a  patient  who  had  previously  had 
an  abscess  drained  (included  in  Telling's  paper).  This  was  the 
resection  of  a  diverticulum  acutely  inflamed  and  about  to  rupture. 
The  diverticulum  was  treated  like  an  acutely  inflamed  appendix. 

'  Surgery,  Ciynefology,  and  Ob.stetrics,  July,  1907;  Tran.s.  Amer.  Surg.  .Assoc,  1907,  pp 
240-244. 

2  Lancet,  March  21  and  28,  1908. 

'Jour.  Amer.  Med.  Assoc,  August  15,  1908. 
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I^'ninkr^  rej>(>rts  one  uii<l(nil)te<l  case,  diagiiosticalccl  Kcton'  operation 
and  confirmed  by  pathological  examination,  in  which  resection  was 
done.    This  case  is  not  included  in  Telling's  collection. 

In  the  above  list  of  cases  there  is  but  one  instance  of  operation 
upon  what  proved  to  be  carcinoma  developing  upon  diverticulitis. 
The  following  case,  which,  through  the  kindness  of  Dr.  C.  Graham 
and  Dr.  W.  J.  Mayo,  we  have  the  privilege  of  reporting,  is,  therefore, 
of  importance. 

H  B.,  aged  sixty-eight  years  (A  18,633),  male,  gave  a  four  years' 
history  of  intermittent  complaint.  At  first  there  was  a  bloody  dysen- 
tery of  four  or  five  days'  duration,  with  some  low  abdominal  pain. 
Then  for  a  year  or  more  the  patient  felt  well.  Three  years  previous 
to  operation  he  was  sick  three  days  with  quite  a  severe  pain  low  in 
tiie  left  side  of  the  abdomen,  without  vomiting,  and  with  little  other 
complaint.  Six  months  previously  he  had  a  similar  attack,  with 
vomiting  and  chill,  the  pain  being  well  localized  in  the  left  lower 
c[uadrant.  There  had  been  no  complaint  whatever  between  these 
attacks.  One  month  before  operation  another  attack  occurred  and 
a  mass  was  palpated.  A  very  slight  loss  of  flesh  had  occurred  in  the 
latter  weeks,  and  there  was  more  or  less  soreness  in  the  side  and  an 
occasional  chill.  The  general  condition  was  quite  good.  The  mass 
persisted  to  the  time  of  operation,  and  was  as  large  as  an  orange. 
The  patient  had  noticed  some  blood  in  the  stools  during  the  last 
month,  and  a  few  times  the  passage  of  small  hard  masses  of  feces, 
which  stained  the  water  about  them  a  reddish  color.  In  attempting  to 
arrive  at  a  clinical  diagnosis  Dr.  Graham  placed  carcinoma  first  and 
diverticulitis  second. 

The  patient  was  operated  upon  January  21,  1909,  by  Dr.  W.  J. 
Mayo.  A  carcinoma  was  found  at  the  juncture  of  the  descending 
colon  and  sigmoid.  It  had  evidently  had  its  origin  in  a  preexisting 
diverticulitis.  A  number  of  diverticula  were  also  found  without 
carcinomatous  change.  The  tumor  had  perforated  into  the  left  iliac 
fossa,  and  an  abscess,  very  much  like  an  appendiceal  abscess,  existed, 
with  extensive  adhesions.  It  contained  a  few  drams  of  sterile  pus. 
The  entire  descending  colon  and  iliac  portion  of  the  sigmoid, 
including  the  infected  peritoneum,  were  removed.  A  lateral  anas- 
tomosis between  the  splenic  flexure  and  the  pelvic  sigmoid  was 
made.  Drainage  was  provided  by  rubber  tissue  leading  through  the 
incision  down  to  the  anastomosis  and  by  two  stab  wounds,  each  with 
two  rubber-tissue  drains. 

The  case  from  the  literature  above  referred  to  is  reported  by 
Hochenegg.  The  following  abstract  is  quoted  from  Telling's 
paper  (Hochenegg,^  1902):  The  patient,  aged  seventy  years,  had 
suffered  from  constipation.  A  carcinoma  of  the  sigmoid  flexure  was 
resected;  the  flexure  showed  for  a  great  distance  numerous  cherry- 

'  Deut.  med.  Woch.,  xxxv,  No  3.  ^  Verhand.  der  deut.  Gesells.  f.  Chir.  .3] 
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sized  diverticula,  iilled  with  somewhat  hard,  phistic  fecal  matter. 
The  carcinoma  was  regardeil  as  resulting  from  the  ciironic  irritation 
and  ulceration  of  the  diverticula,  due  to  the  retained  feces. 

Two  other  cases  are  reported  by  Telling  which  illustrate  the 
a.ssociation  of  carcinoma  and  diverticulitis.  These  were  discovered 
at  autopsy  (Telling,"  J*.>U7;:  Male,  aged  Hfty-eight  years.  Con- 
stipation and  flatulence  for  many  years.  Symptoms  worse,  with  loss 
of  weight,  and  for  some  time  previous  to  admission.  Shortly  after 
this  the  patient  developed  general  j)eritonitis  and  died.  At  the 
necrop.sy  there  were  found  the  following:  (1)  Perforating  appen- 
dicitis. (2)  Multiple  diverticula  of  the  lowest  four  inches  of  the  sig- 
moid fle.xure.  This  was  thickened,  increasingly  from  above  down- 
ward; it  was  fibrofatty  in  nature,  and  was  most  marked  opposite 
the  mesosigmoid.  The  diverticula  were,  for  the  most  part,  currant- 
sized,  contained  fecal  concretions,  and  in  many  cases  entered  the 
appendices  epiploica^.  But  all  were  not  so  situated;  some  were 
Ijetween  the  layers  of  the  mesosigmoid.  In  some,  ulceration  had 
occurred,  and  this  had  led  to  the  chronic  perisigmoiditis,  and  con- 
sequent partial  narrowing  of  the  gut.  The  diverticula  had  "lipped" 
openings.  (3)  At  the  splenic  flexure  was  a  narrow,  stenosing  car- 
cinoma, with  a  papillary  surface  toward  the  lumen  of  the  bowel.  It 
practically  encircled  the  gut  and  caused  partial  obstruction.  In  it 
were  to  be  made  out  several  "pockets,"  suggesting  those  noted  in  the 
sigmoid  flexure,  but  this  origin  could  not  with  certainty  be  deter- 
mined. At  the  edges  of  the  growth  were  several  "cysts"  filled  with 
mucus.  The  gut  between  the  splenic  and  sigmoid  flexures  presented 
no  diverticula.  "This  case  is  interesting  from  the  presence  of  three 
different  lesions  which  may,  however,  be  connected.  Assuming  that 
the  chronic  constipation  caused  the  diverticula,  the  thickening  of  the 
bowel  from  the  chronic  diverticulitis  would  increase  the  constipation, 
and  the  resulting  irritation  to  the  liowel  may  have  occasioned  the 
carcinoma  above,  even  if  this  was  not  directly  due  to  the  irritation 
of  diverticula  at  this  spot.  The  increasing  obstruction  of  the  bowel 
from  the  carcinoma  was  probably  a  predisposing  cause  to  the  perfo- 
rating appendicitis."  The  second  case,  an  aged  female,  was  reported 
by  Stierlin:^  Multiple  diverticula  were  found  above  a  stenosing 
carcinoma  of  the  sigmoid  flexure. 

Diverticulitis  of  the  sigmoid  has  been  brought  to  our  attention 
frequently  enough  within  the  last  few  years  to  make  us  think  of  its 
possibility  in  every  case  of  abdominal  cramp,  especially  when  symj)- 
toms  or  signs  are  later  localized  in  the  left  lower  abdominal  quadrant. 
Most  of  all  should  it  be  considered  in  a  history  of  recurrent  attacks 
over  a  period  of  years,  and  when  a  mass  is  palpable.  One  is  quite 
safe  in  excluding  a  primary  carcinoma  if  the  histojy  of  attacks 
rims  back  for  a  year  or  two,  thus  arriving  at  a  tentative  diagnosis 

•  Loc.  cit.  '  Corresbl.  f.  Schweitzer  Aerzte,  xxxii,  p.  749. 
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of  carcinoma  on  diverticulitis  in  case  the  signs  point  to  present 
malignancy.  Only  a  provisional  diagnosis  will,  of  course,  be  possible 
in  anv  case.  The  weight  may  remain  close  to  normal  even  after 
malignancy  has  developed,  but  the  general  condition  of  the  patient 
will  be  better  if  carcinoma  be  developing  on  a  preexisting  inflam- 
matory condition  than  one  would  expect  with  a  primary  cancer  of 
equal  size. 

If  one  can  ascertain  how  long  a  tumor  has  existed,  the  relation 
between  this  and  the  patient's  general  condition  may  be  of  assistance 
in  pointing  either  to  a  primary  carcinoma  or  carcinoma  on  diver- 
ticulitis. 

Not  infrequently  cases  are  met  clinically  which  give  a  history  of 
one  or  two  attacks  of  abdominal  cramp  localizing  quite  definitely  in 
the  left  iliac  fossa.  No  mass  is  palpable,  but  pressure  on  the  gut  is 
painful.  Most  likely  a  number  of  these  cases  are  diverticulitis,  and 
their  future  history  will  bear  careful  watching.  Again,  if  surgical 
pathologists  will  carefully  examine  all  specimens  of  carcinoma  of  the 
large  bowel  for  the  possible  occurrence  of  diverticula,  something  will 
be  done  toward  clearing  up  the  question  of  the  actual  frequency  of 
malignant  change  in  diverticulitis. 

Pathological  Report  by  Louis  B.  Wilson.  AVhen  the  speci- 
men was  opened  longitudinally  a  fungoid  carcinoma  about  6  cm.  in 
transverse  diameter  presented  itself.  The  base  of  the  tumor  was  on 
the  mesenteric  side  of  the  viscus.  In  examining  the  specimen  it  was 
found  possible  to  pass  a  probe  into  a  deep  pocket  which  penetrated 
the  carcinoma  well  within  its  margin.  The  specimen  was  fixed  in 
Kaiserling's  fluid  and  then  sectioned  longitudinally.  Four  diver- 
ticula were  found.  The  one  which  had  been  determined  by  probing 
before  fixation  is  shown  in  Fig.  1.  Its  lining  mucosa  had  been 
somewhat  damaged  by  the  insertion  of  the  probe,  yet  its  character 
can  be  readily  seen  in  the  photograph.  The  carcinoma  completely 
enveloped  the  diverticulum.  It  is  possible  that  another  diver- 
ticuhmi  may  have  been  present  at  the  point  occupied  l)v  the  centre 
of  the  tumor  mass,  as  is  indicated  by  some  fine  dark  lines  at  this 
point  in  Fig.  1.  It  is,  however,  impossible  to  say  that  this  is  the 
case,  since  the  mucosa  has  been  so  completely  destroyed.  Fig.  1 
also  shows  very  nicely  the  enlarged  glands  within  the  mesentery, 
which  were  found,  on  microscopic  examination,  to  be  filled  with 
carcinomatous  metastases. 

The  section  knife  revealed  two  diverticula  placed  laterally  to  the 
one  just  described,  and  just  within  the  border  of  the  carcinoma. 
These  are  shown  in  Fig.  2.  It  will  ])e  seen  that  they  have  penetrated 
the  muscularis,  and  a  large  amount  of  inflammatory  tissue  has  been 
thrown  out  in  the  subserosa,  causing  adhesions  which  have  been  torn 
away  by  the  operative  procedin-e.  In  these  two  the  mucosa  is  well 
preserved,  and  it  is  only  their  inner  ends  that  are  affected  by  car- 
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Fig.  1. — Carcinoma  on  diverticulitis  of  the  sigmoid.  The  specimen  was  fixed  in 
Kaiserling's  solution,  sectioned  longitudinally  and  photographed,  immersed  without  st-iin- 
ing.  The  arrow  points  to  the  diverticulum,  most  of  the  mucosa  of  which  has  been 
destroyed  by  necrosis.  Above  the  arrow  is  seen  the  main  mass  of  the  carcinoma,  within 
the  centre  of  which  are  some  faint  lines  indicating  what  was  probably  a  diverticulum. 
To  the  left  are  .seen  the  transverse  sections  of  glands  containing  carcinomatous  metastases. 
X  2/3  diameters. 


Fig.  2 


Fi(i.  3 


Fig.  2. — (;arcinoma  on  diverticulitis  of  sigmoid.  The  same  specimen  and  technique  as 
Fig.  1.  The  arrows  point  to  two  diverticula  just  in  the  edge  of  the  carcinoma.  Much  of 
the  connective-ti.ssue  adhesions  have  been  torn  away,  as  is  shown  by  the  gap  in  which  the 
arrows  are  placed.      X  2/3  diameters. 

Fig.  3. — Carcinoma  on  diverticulitis  of  .'tigmoid.  The  same  specimen  and  technique  as 
Fig.  1.  The  arrow  points  to  tlie  diverticulum  lyinji  completely  outside  the  carcinoma. 
X  IJ^  diameters. 
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cinomatous  tissue.  A  fourth  diverticulum  was  found  on  the  side  oppo- 
site the  preceding  two,  and  completely  outside  of  the  carcinomatous 
area.  This  is  shown  somewhat  magnified  in  Fig.  3.  This  divertic- 
ulum is  exactly  like  certain  ones  previously  described  by  me.*  It 
is  a  false  diverticulum,  that  is,  all  the  walls  of  the  viscus  are  not 
carried  outward,  but  the  muscularis  is  penetrated  by  the  coats  lying 
within  it.  A  large  amount  of  inflammatory  connective  tissue  has 
developed  around  the  base  of  the  diverticulum.  The  distal  end  of 
the  pocket  contained  a  small,  dark,  fecal  concretion  when  it  was 
opened.  This  specimen  is  particularly  interesting  in  that  it  shows 
various  stages  in  the  destruction  of  previously  formed  diverticula  by 
a  carcinoma  developing  thereon.  The  abundant  connective  tissue 
formed  in  the  wall  of  the  sigmoid  about  the  outer  extremities  of  the 
diverticula  was,  no  doubt,  the  result  of  a  peridiverticulitis,  which 
long  preceded  the  carcinoma.  It  is,  of  course,  impossible  to  say 
whether  the  chronic  irritative  process  was  the  only  etiological  factor 
in  the  development  of  the  malignant  growth.  The  conditions,  how- 
ever, would  seem  to  be  somewhat  analogous  to  those  in  the  stomach 
when  a  chronic  ulcer  has  become  the  base  of  a  developing  carcinoma, 
a  process  which  pathologists  and  surgeons  are  now  coming  to  recog- 
nize as  the  usual  association  in  gastric  carcinoma.  It  would  seem 
important  that  we  go  over  most  carefully  all  carcinomas  of  the  colon 
for  remains  of  diverticula.  There  is  no  doubt  that  these  anomalies 
are  much  more  numerous  than  we  have  hitherto  supposed,  and  their 
presence  may  account  in  some  measure  for  the  relative  frequency  of 
carcinoma  of  the  colon  as  compared  with  that  of  the  small  intes- 
tine. Difficulty  in  determining  their  presence  is  due  to  the  fact  that 
most  cases  of  carcinoma  coming  to  operation  or  autopsy  are  so  far 
advanced  that  evidence  of  preexisting  diverticula  may  have  been 
destroyed  in  the  necrotic  centre  of  the  tumor.  Certain  specimens 
of  colon  carcinoma  which  I  have  examined  recently  strongly  sug- 
gested the  presence  of  diverticula,  but  it  was  impossible  to  determine 
their  exact  etiological  relationship  owing  to  the  mentioned  fact. 


CERVICAL  RIB  AND  ITS  RELATION  TO  THE  NEUROPATHIES. 
By  S.  p.  Goodhart,  Ph.B.,  M.D.. 

CHIKF    OF    THE    NEUROLOGICAL    CLINIC,    OUT-PATIENT    DEPARTMENT,    MT.    SINAI    HOSPITAL; 

NEUROLOGIST    TO    THE    NEW    YORK    RED    CROSS    HOSPITAL;    JUNIOR    ATTENDING 

PHYSICIAN    TO    THE    NEW    YORK    HOSPITAL    FOR    NERVOUS    DISEASES. 

The  congenital  anomaly,  development  of  a  cervical  rili  in  human 
beings,  may  reasonably  be  interpreted  as  an  evidence  of  atavism, 
since  in  embryos  of  lower  vertebrates  every  vertebra    has  a  rib 

*  Loc.  cit. 
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atlaclu'd  lo  il.  hi  reptiles,  these  embryoiiie  elements  proceed  to 
the  foriiuition  of  true  ribs;  in  man,  the  first  sayt^n  cervical  ribs  remain 
riiilimeiitary.  The  occasional  abnormal  formation  of  a  cervical 
rib  originally  possessed  purely  an  anatomical  and  morphological 
interest,  and  passed  as  a  curious  anomaly,  sometimes  discovered 
in  autopsies  as  accidental  findings.  Clinical  significance  was  given 
to  the  condition  when  hard  tumors  were  demonstrated  in  the  supra- 
clavicular fossa  of  living  subjects,  giving  rise  to  symptoms  of  press- 
ure upon  vessels  and  nerve  trunks,  with,  in  many  cases,  prompt 
subsidence  of  these  phenomena  after  extirpation  of  the  tumors. 
These  osseous  formations  were  found  to  be  cervical  ribs.  More 
recent  research  in  this  direction  includes  cervical  rib  among  the 
so-called  stigmas  of  degeneration,  or  rather  anomalies  of  develop- 
ment, and  assigns  it  a  certain  place  as  a  combined  factor  in  various 
neuropathic  disturbances.  The  occurrence  of  this  anomaly  was 
known  to  Galen,  but  the  knowledge  of  the  present  is  essentially 
based  upon  the  monograph  of  Wenzel  Gruber,^  published  in  1869, 
which  contains  a  compilation  of  the  recorded  cases,  supplemented 
by  personal  observations.  The  oldest  description  of  cervical  rib 
is  probably  given  by  Hunauld,^  in  1742. 

In  the  great  majority  of  cases  the  bearer  of  a  cervical  rib  is  not 
conscious  of  its  presence;  but  an  originally  harmless  malformation 
of  this  kind  may  act  as  a  compressing  tumor,  as  the  result  of  trau- 
matic periosteitis.'  Aside  from  traumatism,  the  late  and  slow  devel- 
opment of  the  disturbances,  which  rarely  manifest  themselves  before 
adult  age,  has  been  referred  to  loss  of  "padding,"  through  con- 
stitutional diseases,  such  as  anemia  and  rheumatism  (bringing  the 
bony  protuberances  in  direct  contact  with  the  nerves  and  subclavian 
artery,  followed  by  disturbances  in  the  corresponding  area  of  inner- 
vation and  blood  supply),  and  to  the  retraction  of  the  pulmonary 
apices  in  healed  tuberculous  lesions.  In  each  of  the  four  cases 
observed  by  NickoP  in  Senator's  clinic,  a  tuberculous  affection  of 
the  pulmonary  apex  was  found  on  the  same  side  as  the  cervical  rib, 
and  in  the  bilateral  cases  of  cervical  rib  catarrhal  affection  was 
revealed  over  both  apices. 

The  symptoms  caused  by  a  cervical  rib  may  be:  (1)  Of  purely 
nervous  origin;  (2)  neuromuscular;  (3)  of  circulatory  character; 
(4)  of  a  local  nature.  The  first  two  groups  of  symptoms,  which  are 
closely  related  to  each  other,  are  those  to  be  especially  discussed 
in  this  paper  and  illustrated  by  my  own  observation.  As  is  usual 
in  bilateral  cases,  the  symptoms  were  originally  confined  to  the  side 
of  the  larger  rib. 

The  patient  is  aged  twenty-eight  years.     Her  history,  both  family 

'  Ueber  die  Halsrippen  des  Menschen,  St.  Petersburg,  1869,  M^m.  de  I'acad.  imp.  d.  sc, 
vii  Series,  13,  No.  2. 

2  M^m.  math,  et  phys.  d.  I'acad.  r.  d.  sc,  Ivii,  1742. 

»  Wien.  klin.  Woch.,  1896,  No.  6.  *  Inaugural  Dissertation,  Leipsic,  1906. 
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and  personal,  is  entirely  negative  from  a  neuropathological  point 
of  view.  Symptoms  referable  to  the  cervical  rib  date  apparently 
from  the  patient's  eighth  year.  She  then  began  to  suffer  pains 
in  the  left  shoulder  radiating  dow^n  the  arm;  the  entire  left  upper 
extremity  would  become  paroxysmally  numb.  She  noticed  also 
gradual  development  of  an  indefinite  sense  of  discomfort  of  the 
left  shoulder;  likewise,  a  protrusion  of  the  left  shoulder  blade, 
which,  when  pressed  upon,  gave  rise  to  varying  degrees  of  pain  and 
numbness  through  the  left  arm.  These  symptoms  persisted.  In  the 
course  of  a  few  years  there  was  added  a  certain  inability  properly  to 
use  the  left  index  finger,  noticed  particularly  in  piano  playing, 
and  gradually  a  certain  lack  of  dexterity  of  the  left  hand.  When 
about  eighteen  years  old,  the  patient  noticed  that  certain  movements 
of  the  arm,  for  example,  arranging  her  clothing,  necessitating  placing 
the  arm  behind  her,  caused  flexor  spasm  of  the  muscles  of  the  forearm 
and  hand.  At  this  time  there  was  no  weakness  and  no  wasting  of 
the  muscles.  In  October,  1904,  the  patient  noticed  weakness  in 
grasp  and  in  finer  movements  of  the  left  hand.  Steadily  progressive 
atrophy  of  the  small  hand  muscles  developed;  both  thenar  and 
hypothenar  surfaces  were  involved.  Soon  after,  a  coldness  of  the  left 
upper  extremity,  particularly  from  the  elbow  to  the  finger  tips,  was 
at  times  subjectively  felt  and  objectively  demonstrated.  It  was 
noticed  that  when  the  hand  became  temporarily  cold,  muscular 
weakness  became  more  pronounced  for  the  time  being.  Paroxysmal 
attacks  of  objective  pallor  and  coldness  occurred  independently 
of  the  position  of  the  extremities. 

My  examination  in  1904  revealed  areas  of  hypesthesia  and  hyper- 
algesia irregularly  distributed  over  the  left  forearm  and  hand. 
These  areas  varied,  and  finally  disappeared,  leaving,  as  the  only 
sensory  disturbance,  an  area  of  hypesthesia  for  all  forms  of  sensation 
in  that  part  of  the  forearm  and  hand  corresponding  to  the  inner  cord 
of  the  brachial  plexus,  particularly  the  ulnar  distribution  (Fig.  1). 
In  1904  the  left  hand  presented  in  appearance  the  typical  main  a 
griffe.  The  following  comparative  measurements  (1904  to  1908) 
show  that  the  atrophy  itself  had  remained  about  the  same  for  the 
past  four  years  (previous  to  operation) : 


7  inches  inferior  to  the  acromial  end  of  the  clavicle,  circumference  of 
the  upper  forearm : 

left 

right 

5  inches  below  the  bend  of  the  elbow: 

left 

right 

2  inches  above  the  wrist  joint: 

left 

right 

Circumference  of  the  palm,  fingers  extended; 

left 

right 


Inches. 
1904       1908 

9% 
10^ 

914 

6H 

8H 

7H 
8H 

5^ 
5H 

5H 
6 

7^ 
8 

6*4 
8 
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1  noted  suiuv  atrophv  of  tlif  k't'i  pectoral  muscle^  in   Iftoi. 
same  condition  existed  in  lOlK  (Figs.  2,  3,  and  4). 


Til 


Fig.  1. — Diagram  showing  the  peripheral  distribution  of  the  roots  of  the  brachial  plexus. 
CI  to  C8.  area  of  nerve  supply  of  the  first  to  the  eighth  cervical  roots;  Dl,  area  of  supply 
of  the  first  dorsal  root.  The  shaded  area  on  the  left  forearm  shows  the  area  of  diminished 
.sensation — eighth  cervical  and  first  dorsal  roots — in  author's  case  of  cervical  rib.  This  is 
the  area  u.<ually  affected  in  cases  of  cervical  rib. 


Right 


Left 


Fui.  2. — Showing  muscular  atrophy  of  the  left  forearm  and  hand.      (.Author's  case.) 


Physical  examination  revealed  an  osseous  tumor  on  the  left  side  two 
inches  outside  of  the  sternal  insertion  of  the  sternocleidomastoid 
mu.scle  and  exteiuhng  vertically  two  inches  from  the  upper  clavicular 
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light  Left 


Fig.  3. — Showiug  atrophy  of  the  left  palmar  muscles.     (Author's  case.) 


Fig.  4. — Showing  particvilar  atrophy  of  the  interossei  of  the  left  hand.     (Autlior's  case.) 
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Wonler.    ( )ii  the  riirht  side  a  t'ar  siiialltT  eminence  was  found  in  about 
the  same  position  (Figs.  5  and  6).     Tlie  .r-rays  disclosed  scohosis 


Fig.  5.^ Showing  the  positions  above  the  clavicle-  at  which  the  osseous  growths  (false 
ribs)  were  seen  and  felt.     (Author's  case.) 


Fig.  0.  ^Showing  the  relative  positions  of  the  inner  and  lower   borders  of  the  scapula- 
The  high  scoliosis  is  also  evident.      (Author's  case.) 
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extending  from  the  sixth  cervical  to  the  fifth  dorsal  vertebra,  with 
convexity  to  the  left  side;  compensatory  scoliosis  below.  Bilateral 
cervical  ribs  were  seen  attached  to  the  bodies  of  the  seventh  cervical 
vertebrae,  articulating  at  their  distal  ends  with  a  facet  from  the 
upper  border  of  the  first  dorsal  ribs.  On  the  left  side  the  super- 
numerary rib  measured  about  one  and  three-quarters  inches;  the 
right  one,  about  two  inches  in  length.  At  the  angle  of  the  cervical 
rib  there  was  an  upward  protuberance  far  more  marked  on  the 
left  side.  The  scoliosis,  as  well  as  the  angular  displacement  of  the 
rib,  give  it  greater  prominence  and  greater  interference  with  the 
plexus  on  that  side.  The  third  normal  rib  on  the  left  side  was 
markedly  smaller  in  diameter  than  its  fellows.  The  radiogram 
was  made  by  Dr.  T^.  G.  Cole;  by  means  of  it  I  was  able  in  1904  to 
confirm  my  diagnosis  of  cervical  ribs  (Fig.  7). 


Right 


Left 


Fig.  7. — Radiogram  of  the  author's  case  made  before  removal  of  the  false  ribs.  The 
.supernumerary  ribs  are  indicated  by  arrow  heads.  Note  the  greater  prominence  of  the 
left   cervical   rib.      Scoliosis  is  evident.      (The  radiogram   was  made  by  Dr.  L.  G.  Cole, 

New  York.) 


In  my  examination,  in  1904,  the  radial  pulse  on  both  sides  showed 
no  change  in  volume.  I  failed  to  observe  the  position  of  the  sub- 
clavian artery  at  that  time.  During  the  last  year  I  have  observed 
a  diminution  in  the  volume  of  the  radial  pulse  on  the  left  side;  the 
subclavian  artery  pushed  upward  by  the  false  rib,  crosses  the  rib 
anteriorly;  slight  compression  of  the  vessel  against  the  rib  obliterates 
the  pulse.  A  distinct  bruit  but  no  thrill  is  heard  over  the  subclavian 
on  the  right  side  only.  As  will  be  observed,  the  vascular  symptoms 
are  slight.  These  ()i).servati<)ns  were  made  also  just  prior  to  opera- 
tion for  removal  of  the  ribs. 
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It  was  clinically  possible  to  (Icinoiistrate  upoii  careful  palpation 
the  exact  location  of  the  three  roots  formed  by  the  6fth,  sixth, 
seventh,  and  eighth  cervical  and  first  dorsal  nerves  in  their  relation 
to  the  supernunierary  rib  on  the  left  side.  The  fifth  and  sixth  were 
felt  lying  superiorly  al)()Ut  at  tiic  sinuniit  of  the  rib  and  somewhat 
anteriorlv,  freelv  moval:)le.  The  seventh  and  eii;htli  were  more 
inferiorly,  although  pushed  upward  by  the  rib.  The  eighth  cervical 
and  first  dorsal  were  deep  between  the  supernumerary  and  the  first 
normal  rib,  and  could  hardly  be  reached.  Pressure  with  the  finger 
tip  upon  each  of  these  bands  of  fibers  produced  a  numbness  in  the 
area  of  the  arm  supplied  by  each.  The  position  of  the  eighth 
cervical  and  first  dorsal  pressed  upon  as  the  fibers  were,  by  the 
cervical  rib,  explained  doubtless  the  hypesthesia  in  the  ulnar 
distribution,  as  well  as  the  muscle  atrophy  of  that  nerve  suj)ply. 

The  weight  of  the  patient  since  1904  has  remained  unchanged. 
In  lUUb  she  gave  birth  to  a  child.  During  the  course  of  her  preg- 
nancy, her  subjective  sensory  symptoms,  she  tells  me,  w^ere  more 
troublesome.  The  confinement  was  normal;  the  offspring  normal, 
except  showing  apparent  .secondary  lesions  of  .specific  infection. 
Shortly  before  the  delivery,  specific  manifestations  appeared  on 
the  mucous  membranes,  buccal  and  vaginal,  of  the  mother.  The 
history  of  the  case  points  to  infection  after  a  .second  marriage  in  lOOo. 
Periodic  outbreaks  of  specific  symptoms  affecting  the  mucous  mem- 
branes have  since  appearerl,  yielding  rapidly  to  treatment.  The  patient 
began,  about  six  months  before  operation  to  observe  a  weakne.ss 
in  the  right  index  finger  and  a  certain  want  of  dexterity  in  executing 
the  finer  movements  of  the  right  hand.  A  slight  numbness  likewise 
was  complained  of  occasionally  in  the  right  thumb,  thus  iuflicating 
involvement  of  the  right  upper  extremity.  Within  the  next  few 
months  numbness  in  the  right  lower  extremity,  and  pains  in  the 
calf  mu.scles,  were  complained  of,  and  I  have  been  able  to  detect 
at  times  a  slight  but  manifest  weakness  in  the  flexors  of  the  toes 
of  the  right  sirle;  no  sensory  and  no  electrical  changes. 

In  May,  1908,  my  patient  submitted  to  the  operation  for  removal  of 
the  cervical  ribs,  "^l^he  operation  was  performed  by  Dr.  Alfred  S. 
Taylor,  of  New  York.  We  found  the  relations  of  the  rib  on  the  left  side 
and  the  plexus  roots  as  had  been  determined  by  palpation  (Fig.  8). 
The  relation  of  the  cervical  ribs  to  the  first  normal  rib  had  been 
shown  by  the  a;-rays.  The  subclavian  artery  crossed  the  first  rib, 
anterior  and  below  the  end  of  the  cervical  rib,  the  roots  of  the  plexus 
lying  over  the  supernumerary  rib.  The  eighth  cervical  and  first 
dorsal  roots  crossed  the  distal  end  and  were  undergoing  the  most 
tension  and  pre.ssure.  This  coincided  with  the  clinical  .symptoms. 
The  relation  of  the  structures  was  about  the  same  on  both  sides. 
The  upper  roots  were  so  situated  as  to  be  but  little  compressed. 
The  roots  apj)earefl  normal  to  the  naked  eye.  A  few  fibers  of  the 
scalenus  mu.scle  were  inserted  into  the  upper  surface  of  the  extra 
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rib  oil  both  sides.  The  subclavian  artery  crossed  the  first  rib  anterior 
to  and  below  the  end  of  the  cervical  rib;  the  roots  of  the  brachial 
plexus  were  lying  over  the  cervical  rib.  The  cervical  ribs  on  both 
sides  articulated  with  the  bony  process  attached  to  the  upper  surface 

sO         Vr 

^^^<4      VHC  'V:'^^\    ■ 


Fig.  8. — Diagram  showing  the  anatomical  relationship  of  the  false  or  cervical  rib  {FR, 
to  the  subclavian  artery  (SA)\  first  or  normal  rib  {TR);  spinal  column  (SC);  fifth,  sixth), 
seventh,  eighth  cervical  and  first  dorsal  nerve  roots  iVC,  VIC,  VIIC,  VTIIC,  ID). 

of  the  first  rib.  There  was  a  strong  fibrous  capsule  between  the 
two,  but  very  little  motion.  Fig.  9  shows  the  size  and  shape  of  one 
of  tlie  false  ribs  after  removal.  Immediately  after  the  operation 
there  was  paralysis  of  almost  the  entire  l^rachial  plexus  distribution, 


P'iG.  9. — One  of  the  false  |ibs  after  removal  (natural  size). 

both  sensory  and  motor,  afi'ecting  particularly  the  left  side.  In  the 
course  of  a  week,  motion  and  sensation  began  to  return,  and  there 
has  been  slow  but  constant  iinj)rovement.  At  present,  over  one 
year  after  the  operation,  there  is  still  very  considerable  atrophy 
and  still  verv  slio-ht  sensorv  changes  alono-  the  lower  forearm  on 
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(he  iiiiuT  suU'.  Fi^.  10  shows  a  iatlii)^riaiii  taken  at'lrr  tlio  r«'iin>val 
of  thf  cervical  ribs;  it  should  be  rompared  with  Fip.  7.  I'he  details 
of  the  t«'<'hiii(|ii<'  of  the  o|)<'ratioii  will  be  |iiiblis|i('(|  hitcr  bv  l)r. 
Taylor. 

Cervical  rib  as  a  factor  in  the  estiinatioii  of  obscure  nervous 
symptoms  is  entitled  to  greater  attention  than  it  has  received.  In 
those  cases  in  which  these  ribs  are  discovered,  the  patient  complain- 
ing of  nervous  disturl)ances,  those  diseases  of  the  nervous  system 
should  be  borne  in  mind  which  are  known  to  develop  upon  the 
basis  of  an  abnormal  predisposition,  a  neuropathic  diathesis.  At 
the  same  time,  the  hereditary  and  family  relations  must  be  taken 
more  seriouslv  into  consideration.     Cervical  rib  was  observed  in  two 


Richt 


Lpft 


Ik;.   10.      Kadi<jgram  of   the  author's  ca.-<e,  made  a£ter  surgical  removal  uf    tlie  faL-^e   ribs. 
(The  radiogram  was  made  by  Dr.  L.  G.  Cole,  New  York.) 

sisters,  by  Israel.^  In  all  the  cases  of  cervical  rib  which  are  brought 
to  the  physician's  attention,  the  entire  nervous  system  should  be 
examined.  The  condition  is  often  combined  with  other  nervous 
diseases  —  especially  syringomyelia^ — which  are  not  due  to  the 
cervical  rib,  but  arise  on  the  common  soil  of  the  same  neuropathic 
diathesis  (Oppenheim").  Hysteria  and  hypochondria  have  been 
observed  in  patients  having  a  cervical  rib,  and  Oppenheim  mentions 
two  cases  presenting  symptoms  of  gliosis,  in  whom  a  direct  compres- 
sion of  the  recurrent  nerve  had  been  assumed  on  the  basis  of  the 


^  Bed.  klin.  Woch.,  1901,  1189. 

"Lchrb.  d.  Nervenkrankht.,  1905,  vo).  i;   Berl.  klin.  Woch.,  1901,  No.  47. 
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recurrent  paralysis.  Sensory  disturbances  which  are  nut  hmited 
to  the  region  suppHed  by  the  brachial  plexus  point  to  the  presence 
of  other  nervous  affections.  The  coincidence  of  nervous  diseases, 
arising  upon  the  basis  of  congenital  anomalies  of  development, 
assumed  by  Oppenheim,  is  of  especial  interest  in  patients  having 
cervical  rib. 

Anatomy  and  Embryology.  Cervical  ribs  correspond  to  the 
processus  costarius  of  mammals,  and  originate  through  the  failure  of 
fusion  between  the  processus  costarius  and  lateralis,  with  continued 
growth  of  the  former  (Aron^).  Their  location  is  at  the  anterior  aspect 
of  the  transverse  process  of  the  sixth  and  seventh  cervical  vertebrae, 
which  possesses  an  independent  bony  centre.  (The  transverse  pro- 
cesses of  the  cervical  vertebrae  consist  of  an  anterior  and  a  posterior 
segment,  between  which  lies  the  foramen  transversalium.  The 
anterior  shank  of  this  transverse  process  corresponds  to  a  costal 
rudiment,  and  has  accordingly  been  designated  as  processus  costa- 
rius.) If  the  processus  costarius  of  the  seventh  cervical  vertebra 
is  abnormally  well  developed,  the  result  is  a  cervical  rib.  As  a  rule, 
in  these  cases,  a  supernumerary  rib  of  unequal  development  is 
found  on  either  side,  one  side  presenting  a  short  stump,  the  other 
a  more  or  less  well  developed  rib. 

At  a  very  early  period  of  foetal  life  the  "Anlage"  for  the  ribs  is 
found  along  the  entire  vertebral  column,  from  the  highest  to  the 
lowest  segment.  The  development  of  true  ribs  is  confined  to  the 
thoracic  region,  whereas  the  "Anlage"  in  the  cervical  and  lumbar 
vertebrae  undergoes  retrogression  into  short  rudiments,  which  may 
still  be  recognized  by  the  peculiar  configuration  of  the  transverse 
processes.  In  certain  rare  cases,  accessory  ribs  have  been  observed 
in  the  lumbar  region,  but  this  anomaly  is  without  clinical  importance. 
There  is  no  case  on  record  in  which  a  supernumerary  rib  had  de- 
veloped in  both  liunbar  and  cervical  regions  in  the  same  individual. 
Genuine  cervical  ribs  articulate  almost  invariably  with  the  seventh 
cervical  vertebra,  and  are  composed,  as  a  rule,  of  a  head,  neck,  and 
tubercle.  The  course  of  ossification  presumably  resembles  that 
of  normal  ribs,  in  which  the  centres  make  their  appearance  in  the 
head  and  tubercle  about  the  age  of  fifteen  years,  fusion  with  the 
rest  of  the  rib  taking  place  about  eight  years  later.  In  the  majority 
of  the  cases  the  anterior  extremity  of  the  cervical  rib  is  curved  off 
flownward  at  a  right  angle,  the  bone  becoming  continuous  with  the 
first  rib. 

Cervical  ribs  discovered  accidentally  at  autopsies,  or  in  living 
individuals,  are  by  no  means  rare;  Pilling,^  in  1894,  was  enabled  to 
compile  139  authentic  cases.  Women  seem  to  be  somewhat  more 
subject  to  them  than  men;  Ranzi^  found  17  cases  in  women  against 

7  Berl.  klin.  Woch.,  1892,  p.  826  8  inaugural  Dissertation,  Rostock,  1894. 

9  Wien.  klin.  Woch.,  1903,  No.  10.. 
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12  in  men,  and  Bernhardt's'"  observations  were  to  the  same  effect. 
Amonfj  the  42  patients  operated  upon,  collected  by  Keen,"  there 
were  31  females  and  only  11  males.  The  fact  that  cervical  ribs 
are,  as  a  rule,  bilateral  (67  per  cent.)  has  been  established  by  the 
.r-rays;  one  is  always  better  developed  than  the  other,  and  usually 
at  a  higher  level,  as  is  evident  in  my  own  case.  A  complete 
cervical  rib,  extending  from  the  spinal  column  to  the  sternum,  is 
very  rare.  There  are  two  cases  on  record  in  which  two  cervical 
ribs  were  found  on  the  left  side,  and  likewise  but  two  cases  in 
which  symptoms  were  well  developed  on  both  sides.  My  case 
makes  the  third.  The  anomaly  was  most  frequently  discovered  in 
patients  past  twenty  years  of  age,  and  some  patients  had  actually 
passed  the  half-century  mark  (Rutkowski,*^  Keen's  case).  In  rare 
cases  the  symptoms  date  from  childhood  (my  case). 

(^ruber's  classification  has  been  so  frequently  repeated  that 
the  more  recent  grouping  suggested  by  Blanchard^^  is  given  here, 
after  Kammerer  :*^  First  group,  in  which  there  is  a  complete  super- 
numerary rib  attached  to  the  sternum;  only  one  autopsy  recorded. 
Second  group,  in  which  the  cartilage  of  the  supernumerary  rib  is 
united  with  the  cartilaginous  end  of  the  first  dorsal  rib;  also  a  rare 
occurrence,  but  more  common  than  the  first  variety.  Third  group, 
in  which  the  two  extremities  of  the  rib  are  developed  as  bony  struc- 
tures, but  the  intermediate  portion  is  represented  by  a  band  of 
fibrous  tissue.  Fourth  group,  in  which  the  two  extremities  of  the 
rib  are  developed,  but  not  united  by  a  fibrous  band.  The  anterior 
extremity  may  be  of  bone  or  cartilage,  and  it  may  be  attached  to 
the  sternum  or  to  the  cartilage  of  the  first  rib.  The  posterior  ex- 
tremity is  practically  always  attached  to  the  seventh  cervical  vertebra, 
and  its  anterior  end  is  either  free  or  united  to  the  first  rib  by  an 
articulation  or  by  bony  tissue.  Fifth  group,  in  which  the  super- 
numerary rib  is  represented  only  by  a  segment  attached  to  the 
vertebra  and  there  is  no  indication  of  an  anterior  extremity. 

The  clinical  symptoms  of  cervical  rib  are  more  readily  under- 
stood upon  the  basis  of  a  similar  classification,  being  without  excep- 
tion referable  to  pressure  upon  important  adjacent  structures, 
namely,  the  roots  of  the  brachial  plexus  and  the  subclavian  artery. 
As  a  rule,  both  the  nervous  and  vascular  phenomena  develop  grad- 
ually, up  to  several  years,  but  the  onset  may  be  abrupt,  probably 
determined  by  traumatism. 

Nervous  Disturbances.  Cervical  rib  must  be  admitted  as  an 
etiological  factor  in  local  neuralgias  of  the  arm  and  hand.     In  a 

10  Berl.  klin.  Woch.,  1901,  p.  1189. 

"  The  Symptomatology,  Diagnosis,  and  Surgical  Treatment  of  Cervical  Ribs,  Amer.  .Tour. 
Med.  Sci.,  1907,  cxxxiii. 

"  Zur  Diagnostik  tier  Hal.<!rippen,  Zt.«clir.  f.  klin.  Med.,  1906,  GO. 

"  La  revue  scientifique,  1885,  i,  724. 

'*  ("ervical  Kibs,  Annals  of  Surgery  1901,  .'54. 
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general  way,  the  symptoms  caused  by  interference  with  the  brachial 
plexus,  which  originate  not  so  much  as  the  result  of  pressure,  but 
rather  of  stretching  and  pulling  of  the  plexus  above  the  supernumer- 
ary bone,  are  not  in  proportion  to  the  size  of  the  rib.  Small  cervical 
ribs  may  cause  considerable  trouble,  and  large  ribs  may  be  relatively 
harmless,  since  the  nerves  pass  across  the  first  portion  of  the  cer- 
vical rib,  and  the  further  development  of  the  bone  is  accordingly 
a  matter  of  indifference  for  the  plexus  (Seiffer*'').  The  disturbances 
caused  by  compression  of  the  brachial  plexus  are  rather  sensory 
than  motor.  The  first  of  all  nervous  symptoms  is  pain,  radiating 
down  the  arm,  sometimes  as  far  as  the  hand  (my  case).  After  a 
period  of  paresthesia,  hyperesthesia,  or  hyperalgesia,  there  follows 
a  diminution  of  sensation.  In  regard  to  the  sensory  loss  in  cases 
of  cervical  rib,  analgesia  is  said,  as  a  rule,  to  be  more  pronounced 
than  tactile  anesthesia  (see  Fig.  1),  suggestive  of  a  root  lesion,  as 
first  pointed  out  by  Sherrington.  Ataxia  may  be  present,  but 
complete  paralysis  has  not  been  reported. 

The  typical  sensory  change  of  cervical  rib  consists  in  the  loss 
in  the  distribution  of  the  eighth  cervical  and  first  dorsal  root,  more 
particularly  the  latter,  which  may  be  exclusively  involved.  It  is 
this  nerve  which  supplies  the  fibers  to  the  nerve  of  Wrisberg,  or 
lesser  internal  cutaneous  nerve,  the  smallest  of  the  branches  of 
the  brachial  plexus.  It  will  be  remembered  that  the  nerve  of  Wris- 
berg is  distributed  to  the  integimient  of  the  inner  side  of  the  arm, 
the  back  part  of  the  lower  third  as  far  as  the  elbow;  and  that  it 
connects  with  the  posterior  branch  of  the  internal  cutaneous  nerve. 
The  ulnar  nerve  distribution  is  likewise  involved. 

Owing  to  involvement  of  the  ulnar  nerve  fibers,  the  inner  side 
of  the  forearm  is  likewise  usually  hypesthetic.  The  exclusive  involve- 
ment of  this  area  alone  should  direct  attention  to  the  possibility 
of  cervical  rib.  The  involvement  of  the  fibers  from  the  eighth 
cervical  and  first  dorsal  branches,  resulting  in  hypesthesia  along  the 
ulnar  surface  of  the  forearm,  is  well  explained  by  Howell.  The 
first  dorsal  route,  as  it  becomes  part  of  the  brachial  plexus,  passes 
almost  directly  upward  on  the  neck  of  the  first  thoracic  rib;  it  thus 
easily  comes  in  contact  with  the  false  supernumerary  rib,  curving 
downward  and  forward.  As  Howell  has  observed,  the  longer  ribs 
cause  less  pressure  than  the  shorter  ones.  The  first  dorsal  route  lies 
on  the  upper  surface  of  the  neck  and  body  of  the  first  rib,  and  in 
lateral  movements  of  the  neck  and  head  may  be  compressed  against 
the  seventh  cervical  rib,  though  when  the  head  is  held  in  a  straight 
position  the  nerve  may  not  be  in  contact  with  the  cervical  rib. 

Neuromuscular  Disturbances.  The  symptomatology  of  cer- 
vical rib  may  closely  resemble  that  of  a  lesion  of  the  first  dorsal 
branch  of  the  brachial  plexus.     A  connection  between  wasting  of 

"  Monats.  f.  Psych,  ii.  Neurol.,  vol.  xvi.  Heft.  4. 
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iIh-  iiitriiisit-  iiiiisclr.s  lA'  the  hand  and  tlic  j)r('sence  of  cervical  rihs 
was  first  pointed  out  by  Tliorburn'*'  in  1904.  Two  cases  of  atrophy 
of  the  intrinsic  muscles  of  the  hands,  rej)()rte<l  l>y  him,  are  shown 
by  the  .r-rays  to  be  associated  with  the  presence  of  cervical  ribs. 
Lewis  Jones,'^  upon  the  basis  of  x-ray  examinations  of  all  his 
accessible  former  patients  with  this  type  of  muscular  atrophy, 
agrees  with  the  above  assumption  of  cervical  rib  playing  an  impor- 
tant part  in  the  production  of  atrophy  of  the  nmsdes  of  the  hand. 
"Well-marked  cervical  ril)s  were  found  to  exist  in  10  out  of  14 
cases  examined."  Moreover,  an  extra  rib  was  present  on  both  sides 
in  eight  patients  who  presented  symptoms  on  both  sides;  whereas 
there  was  a  cervical  ril)  on  the  affected  side  alone  in  two  patients 
with  wasting  of  one  hand.  As  pointed  out  by  Keen,  the  muscles 
involved  point  to  the  lower  cords  of  the  brachial  plexus,  and  not  to 
the  upper.  According  to  him,  the  wasting  is  especially  marked  in 
the  thenar  and  hypothenar  muscles,  but  the  interossei  and  forearm 
muscles  may  be  affected,  and  there  may  be  loss  of  power  in  the  mus- 
cles of  the  shoulder  and  the  chest.  As  to  the  cause  of  the  muscular 
atrophy,  it  seems  to  be  more  rational  to  seek  this  in  the  compression 
of  the  nerves  rather  than  in  the  diminished  blood  supply.  This 
view  seems  to  be  borne  out  by  the  results  of  surgical  interference, 
and  is  substantiated  by  my  own  observation. 

Vascular  Disturbances.  Circulatory  symptoms  may  be  entirely 
or  nearly  absent,  even  in  well-marked  cases  of  cervical  rib,  as  in  the 
cases  reported  by  Fischer^^  and  myself — for  the  reason  that  the 
subclavian  artery  passes  in  the  normal  way  over  the  first  rib.  There 
is  generally  a  well-marked  pulsation  in  the  neck,  but  this  is  not 
invariably  the  case.  Aneurysms  of  the  subclavian  artery,  in  the 
portion  lying  between  the  rib  and  the  clavicle  in  the  supraclavicular 
space,  and  thrombosis  in  the  arteries  of  the  upper  extremity  have 
been  observed  as  the  result  of  pressure  from  a  cervical  rib.  Grave 
nutritive  changes  are  of  uncommon  occurrence,  but  endarteritis 
obliterans  and  gangrene  of  the  finger  tips  have  been  reported  as  a 
result  of  arrest  of  circulation.  In  milder  cases  the  temperature  of 
the  arm  on  the  side  of  the  rib  is  lower,  and  the  hand  has  a  tendency 
to  become  pale  and  bloodless  on  trifling  exertion.  The  subclavian 
vein  does  not  suffer  as  does  the  artery,  since  its  anatomical  position 
gives  it  abundant  space. 

Local  Evidences.  A  pathognomonic  local  sign  of  cervical  rib 
does  not  exist.  A  more  or  less  vertical  osseous  protuberance  above 
the  middle  of  the  clavicle,  in  the  lateral  cervical  region,  especially 
when  combined  with  superficial  pulsation  of  the  subclavian  artery, 
and  pressure  symptoms  in  the  brachial  plexus,  may  be  regarded  as 

'*  The  Seventh  Cen'ical  Rib  and  its  Effects  upon  the  Brachial  Plexus,  Medico-Chir.  Trans., 
1905,  88,  p.  109. 

1'  Cervical  Ribs  and  Atrophy  of  the  Hand,  Quart.  Jour.  Med.,  1908,  i,  2, 
i«  Deut.  Ztschr.  f.  Chir.,  1891-92.  xxxiii. 
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a  presumptive,  but  hardly  as  a  positive  sign.  A  guarded  diagnosis 
of  cervical  rib  under  these  circumstances  should  be  confirmed  by 
means  of  the  a'-ray  plate. 

Scoliosis  is  almost  invariably  associated  with  cervical  rib.  Their 
relationship  as  to  cause  and  effect  is  in  dispute.  I  believe  that  the 
scoliosis  is  not  a  simple  mechanical  effect  of  the  cervical  rib.  A 
careful  study  of  the  anatomical  features  of  the  cases  reported  in  the 
literature  does  not  support  the  view  that  the  scoliosis  results  from 
the  mechanical  displacement.  Among  400  cases  of  scoliosis,  Helbing 
demonstrated  by  a--rays  that  2  per  cent,  were  accompanied  by  cervical 
rib.  This  author  describes  two  characteristic  features  of  this  form 
of  scoliosis,  high  position  of  a  very  rigid  scoliosis,  and  turning  or 
mal-position  of  the  head  with  asymmetry  of  the  face  skeleton  and 
resulting  difference  in  the  contour  of  the  neck  and  shoulder  on  the 
two  sides. 

Levi^**  in  his  report  of  a  case  of  bilateral  cervical  rib,  in  a  girl 
having  multiple  sclerosis,  warns  us  against  a  premature  diagnosis 
of  cervical  rib  on  the  basis  of  the  x-ray  picture.  The  transverse 
process  of  the  seventh  cervical  vertebra  is  so  prominent  in  ic-ray 
exhibits  that  in  two  other  cases  the  diagnosis  of  cervical  rib  of  the 
first  degree  was  rendered  by  experienced  a:-ray  specialists.  One 
of  these  was  a  case  of  syringomyelia,  the  other  of  plexus  neuritis, 
and  the  diagnosis  of  cervical  rib  was  proved  to  be  erroneous  by 
comparison  with  a  series  of  radiograms  of  normal  cases.  In  this 
connection  it  is  of  interest  to  note  Jones'  comment  on  a  camera 
photograph  of  a  bony  specimen  in  the  Museum  of  the  Royal  College 
of  Surgeons  (see  Hinds  How^ell's  paper^°),  which  has  cervical  ribs 
on  both  sides,  but  the  one  on  the  left  side  is  short  and  irregular  in 
shape,  and  lies  in  close  relationship  to  the  first  true  rib.  "Such 
a  rib  photographed  by  a:-rays  in  the  living  subject  would  probably 
give  an  impression  on  the  plate  of  an  overgrown  transverse  process 
of  irregular  outline,  an  appearance  which  is  sometimes  seen  in 
x-ray  photographs  of  the  cervical  region." 

ASSOCIATIOX  WITH  NeRVOUS  DISEASES  (DEGENERATIVE    TyPE). 

There  are  several  cases  on  record  of  syringomyelia  (Borchardt,"^ 
Oppenheim,  Marburg^^),  one  of  multiple  sclerosis  (Levi),  and  one 
of  cervicobulbar  palsy  (Spiller-Gittings-^),  in  individuals  having 
cervical  ribs.  One  of  ^Murphy's'*  patients  had  suffered  for  thirteen 
years  from  an  enlargement  of  the  thyroid  gland.  In  cases  of  this  kind 
it  is  permissible  to  assume  the  presence  of  some  defect  of  the  central 
nervous  system  from  the  embryonic  period,  the  cervical  rib  repre- 

>3  Neurol.  Centralbl.,  November  1,  1894. 

*  Symptoms  Produced  by  Seventh  Cervical  Ribs,  Lancet,  .Tune  22,  1907,  i. 

21  Symptomatologie  u.  Therapie  d.  Halsrippen,  Berl.  klin.  Woch.,  1901,  p.  1265. 

"  Syringomj'elie  und  Halsrippe,  Wien.  klin.  Rundschau,  1906,  xiii. 

23  New  York  Med.  Jour.,  October  5,  1908. 

"  The  Clinical  Significance  of  Cervical  Ribs,  Surg.,  Gj'n.,  and  Obs.,  October,  1906. 
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.senting  inerelv  aiiotluM-  ((digeiiital  aiioiiialv.  Prec-isely  as  in  syringo- 
myelia, other  changes  have  been  repeatedly  met  with  which  had  to 
be  interpreted  as  congenital  anomalies  of  development,  ('ervical 
ribs  may  be  associated  with  a  symptom  complex  which  cannot  be 
referred  to  compression  of  the  plexus,  but  must  be  interpreted  as 
manifestations  of  an  hysterical  or  hysteroneurasthenic  type.  Oppen- 
heim  believes  that  when  this  combination  is  more  carefully  sought 
for,  mnnerous  cases  of  cervical  rib  will  probably  be  found  in  which 
the  nervous  symptoms,  even  when  localized  in  the  arm  of  the  same 
side,  cannot  be  referred  to  compression.  Syringomyelia  in  these 
cases  is  not  uncommonly  introduced  by  a  scoliosis,  which  causes 
the  cervical  rib  to  protrude,  giving  rise  to  traction  upon  the  brachial 
plexus,  with  the  concomitant  symptoms. 

Sequels  of  Cervical  Rib  in  the  Skeleton.  Scoliosis  has 
been  frequently  reported  in  association  with  cervical  ribs,  the  con- 
vexity being,  as  a  rule,  toward  the  side  of  the  extra  rib,  or  toward 
the  larger  rib  in  bilateral  cases.  Four  cases  of  cervical  rib,  observed 
by  Garre,"""  all  presented  primary  scoliosis  in  an  unusual  location, 
namely,  at  the  transition  of  the  cervical  rib  into  the  thoracic  spinal 
column  (see  my  case).  Drehmann,^®  who  made  a  special  study  of 
this  type  of  scoliosis,  arrived  at  the  conclusion  that  the  majority 
of  his  cases  ( 10)  of  primary  cervicodorsal  scoliosis,  limited  to  a 
few  vertebrae,  were  due  to  supernumerary  ribs.  The  motor  paresis 
and  gradual  muscular  atrophy  observed  in  the  scoliosis  of  cervical 
rib  are  ascribed  by  Hoffa  to  the  constant  pressure  upon  the  brachial 
plexus.  In  view  of  the  small  number  of  clinical  cases  of  cervical 
rib  hitherto  published,  the  relatively  high  percentage  of  coincident 
scoliosis  is  certainly  noteworthy;  but  while  there  is  an  etiological 
connection  between  a  special  form  of  scoliosis  and  cervical  rib, 
this  does  not  imply  that  every  cervical  rib  is  necessarily  followed 
by  scoliosis.  Hochenegg^^  calls  attention  to  the  fact  that  congenital 
scoliotic  curvatures  of  the  cervical  vertebral  column  are  very  common 
additional  findings  in  cases  of  cervical  rib. 

Treatment.  In  the  various  desultory  writings  upon  the  sub- 
ject of  supernumerary  rib  there  is  no  approach  to  unanimity  of 
opinion  as  to  treatment.  It  is  only  too  generally  conceded  that 
conservative  measures  are  indicated  when  no  symptoms  are  present 
or  only  those  of  moderate  pressure  on  the  plexus.  Removal  of  the 
rib,  according  to  some  observers,  remains  as  an  emergencv  procedure 
when  palliative  measures  have  failed.  It  is  true  that  cervical  rib 
is  frequently  associated  with  central  nervous  disease,  to  which  the 
symptoms  may  be  largely  referable.  A  recent  writer  on  the  subject. 
Hinds  Howell,  maintains  that  palliative  measures  be  tried  even 
in  severe  cases.      In  the  case  reported  by  Kamraerer  the  atrophic 

«»  Ztschr.  f.  orthop.  Chir.,  1903,  ii.  -■  Allgem.  med.  Ctrztg.,  1906,  No.  2. 

^  Lehrb,  d.  spez.  Chirurgie,  1907. 
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iiuiscles  of  tli<^  left  arm  were  in  the  same  condition  three  ami  one- 
half  months  after  the  pressure  on  the  plexus  had  been  removed. 
Howell  reports  two  cases  and  P'urnrohra^'*  a  third,  in  which  operation 
was  followed  by  complete  paralysis  of  the  arm.  The  plexus  not 
having  been  ostensibly  damaged,  it  is  claimed  that  the  nerves 
leacted  thus  to  surgical  traumatism.  It  is  possible  that  the  report 
of  these  cases  was  given  too  soon  after  operation.  One  year  at 
least  should  elapse  before  one  may  judge  of  what  degree  of 
repair  to  expect.  Removal  of  the  rib  in  Marbourg's  case  was  fol- 
lowed by  rapid  progress  of  the  trophic  and  sensory  disturbances, 
with  progressive  symptoms  of  syringomyelia.  This  writer  is  opposed 
to  operation  in  complicated  cases.  One  of  Israel's  patients  was 
operated  upon  for  a  severe  brachial  neuralgia  without  motor  dis- 
turbance. The  operation  had  no  effect  whatsoever  upon  the 
neuralgia,  and  a  serratus  paralysis  was  added  when  the  patient 
was  seen  a  few  months  after.  Beck^"  is  likew'ise  of  the  opinion 
that  the  removal  of  a  cervical  rib  which  causes  no  disturbance  is 
unwarranted.  Rawling^"  says,  on  the  basis  of  two  cases  operated  upon 
by  him  and  two  others  operated  on  in  St.  Bartholomew's  Hospital, 
that  complete  removal  is  usually  a  matter  of  the  greatest  difficulty, 
due  to  the  small  area  of  operative  field  and  the  numerous  muscular 
attachments  wdiich  the  rib  receives.  In  removing  these,  many  small 
but  troublesome  vessels  are  divided.  Complete  removal,  with 
ablation  of  the  projecting  part  of  the  bone  only,  may  be  followed 
by  a  temporary  relief  of  the  symptoms,  which  return,  however, 
as  the  result  of  new  bone  formation  at  the  free  extremity  of  the 
resected  rib.  My  own  observation  does  not  substantiate  this  state- 
ment. In  Beck's  case  the  symptoms  returned  with  undiminished 
vehemence  three  months  later,  and  another  operation  became  neces- 
sary. Jones  mentions  tAvo  instances  illustrating  a  return  of  pain 
and  muscular  weakness  and  due  to  new  bone  formation.  It  is  there- 
fore imperative  that  the  removal  be  complete,  that  is,  that  the  peri- 
osteum be  removed  together  with  the  rib. 

It  is  doubtless  true  that  the  removal  of  a  cervical  rib  requires 
an  experienced  and  dexterous  operator.  The  very  marked  advance, 
however,  in  modern  surgical  technique,  especially  in  what  might 
be  called  neurological  surgery ,  leads  us  to  a  greater  degree  of  boldness 
in  handling;  suroicallv  those  cases  of  cervical  rib  in  which  serious 
disturbances  on  the  part  of  the  nervous  or  vascular  system  manifest 
themselves.  The  achievements  of  later-day  surgery  in  resection 
of  nerves,  especially  parts  of  the  brachial  plexus,  w^arrant  a  more 
radical  procedure  and  assurance  of  better  results  than  have  hitherto 
attended  operations.  In  view  of  the  rapidity  with  which  com- 
pression symptoms  of  cervical  rib  sometimes  develop,  it  may  be 

^  Quoted  by  Hinds  Howell. 

»  Jour.  Amer.  Med.  Assoc,  June  17,  1905.  *  Ibid. 
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questioned  whether  the  removal  of  these  ribs  be  advised  when  their 
presence  becomes  cHnically  demonstrable. 

The  salient  points  in  the  case  which  I  have  presented  might  be 
summed  up  as  follows:  (1)  Onset  of  symptoms  at  an  unusually 
early  age  (seven  years).  (2)  Severity  of  symptoms,  which  were 
|)ractically  limited  to  the  nervous  system.  (3)  Hypesthesia  in  the 
reijion  suj)j)lied  by  the  inner  cord  of  the  braciiial  j)lexus  (ulnar 
distribution).  (4)  Progressive  atrophy  of  the  small  nmscles  of  the 
hand,  including  the  thenar  and  hypothenar  eminences.  (5)  Cervico- 
dorsal  scoliosis.  (6)  Stationary  character  of  the  symptoms 
referable  to  the  cervical  rib,  in  the  absence  of  surgical  intervention. 
(7)  Demonstration  of  the  exact  location  of  the  roots  of  the  brachial 
])lexus  in  their  relation  to  the  supernumerary  rib  on  the  left  side; 
digital  pressure  upon  each  producing  numbness  and  tingling  in 
corresponding  area  of  arm.  (S)  Dinunution  in  size  of  the  third 
normal  rib  on  the  left  side,  well  shown  in  the  radiogram.  (9) 
Beginning  symptoms  due  to  pressure  on  the  opposite  side.  (10) 
Surgical  removal  of  both  cervical  ribs. 


THE  INTERPRETATION  OF  APHASIA. 
By  F.  X.  Dercum,  M.D., 

PROFESSOR   OF   NERVOUS   AND  MENTAL   DISEASES   IN  THE  JEFFERSON   MEDICAL  COLLEGE,   PHILA- 
DELPmA;    NEUROLOGIST   TO    THE    PHILADELPHIA    GENERAL    HOSPITAL;    MEMBRE    COR- 
RESPONDANT    ]<:TRANGER    DE    LA    SOClfcT^    DE    NEUROLOGIE    DE    PARIS. 

General  Considerations.  The  novel  and  revolutionary  views 
of  Pierre  Marie,  the  vigorous  defence  of  the  classic  theories  by 
Dejerine,  the  noteworthy  revisions  of  the  subject  by  Aloutier  and  by 
von  Monakow,  and  the  brilliant  discussion  before  the  Neurological 
Society  of  Paris  have  aroused  a  keen  interest  in  aphasia,  and  have 
given  an  especial  zest  to  its  study.  Like  others,  I  have  studied  anew 
the  material  at  my  disposal,  and  have  endeavored  to  lay  aside,  for 
the  time  being,  previously  acquired  impressions  and  beliefs.  The 
interpretation  of  aphasia  is  most  important,  as  this  affects  vitally  our 
conceptions  of  cere})ral  function  in  its  entirety.  That  which  follows 
presents  in  brief  the  point  of  view  at  which  I  have  arrived.  The 
cases  used  in  illustration  are,  of  course,  cited  merely  in  outline. 

Whatever  view  we  may  be  disposed  to  take  with  regard  to  the 
nature  of  aphasia,  whether  we  accept  the  older  or  classic  view,  that 
aphasia  consists  of  two  primarily  and  essentially  different  elements, 
sensory  and  motor,  or  whether  we  hold  with  Marie  that  aphasia  is  a 
unity  the  essential  characteristic  of  which  is  an  impairment  of  the 
faculty  of  speech  comprehension,  it  will  best  serve  the  purposes  of 

'  liead  :if   the  Jii(cin:i( iiiiial   Medical  Congress,  Biida-Pest,  September  1,  1000. 
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an  analytical  study  if  we  begin  with  general  considerations.  Clearly 
our  first  task  is  to  consider  the  feature,  if  any,  common  to  all  forms 
of  aphasia.  That  such  a  feature  exists  is  practically  admitted  by  all 
writers.  If  we  begin  with  an  analysis  of  so-called  motor  or  Broca's 
aphasia,  we  find,  of  course,  first,  a  loss  or  impairment  of  the  power  of 
speaking,  but  also  in  addition  an  impairment  of  the  power  of  com- 
prehending speech,  both  spoken  and  written.  I  need  only  cite  the 
well-known  position  of  such  stanch  exponents  of  the  classic  view 
as  Dejerine  as  to  the  existence  of  alexia,  and  of  Thomas  and  Roux  as 
to  the  failure  of  the  comprehension  of  spoken  speech. 

Dejerine  tells  us  that  in  true  cortical  motor  aphasia  or  Broca's 
aphasia,  mental  reading  is  always  affected,  that  the  patient  reads  but 
without  comprehending  what  he  reads,  and  that  the  sight  of  a  word 
does  not  evoke  a  corresponding  idea  in  the  patient's  mind.  As 
regards  the  comprehension  of  spoken  speech,  Dejerine  tells  us  also 
that  the  functioning  of  the  auditory  images  is  not  absolutely  perfect; 
that  if  the  examiner  speaks  a  little  rapidly  to  the  patients,  the  latter 
often  fail  to  grasp  completely  or  at  once  the  exact  sense  of  what  is 
said;  that  the  same  thing  occurs  when  the  sentence  spoken  is  a  little 
long.  These  statements  are  in  keeping  with  general  experience. 
Thomas  and  Roux  have  likewise  shown,  by  their  method  of  syllabic 
analysis,  that  the  auditory  interpretation  of  spoken  speech  is  impaired 
in  motor  aphasics.  Their  method  is  briefly  as  follows:  The  patient 
being  shown  an  object,  there  are  pronounced  before  him  several 
syllables,  among  which  are  found,  it  may  be,  the  first,  the  last,  or  the 
intermediate  syllal^le  of  the  name  of  the  object.  The  first  syllable 
is  quite  often  recognized  by  the  aphasic,  but  the  last  or  the  inter- 
mediate syllables  are  never  recognized.  Failure  or  impairment  of 
recognition  of  spoken  words  is  thus  absolutely  demonstrated.  Failure 
or  impairment  of  recognition  of  speech,  spoken  and  written,  can  only 
result  in  failure  of  speech  comprehension. 

That  in  so-called  sensory  or  Wernicke's  aphasia  we  have  likewise 
an  impairment  of  auditory  and  visual  interpretations  goes,  of  course, 
without  saying,  and  it,  therefore,  results  as  a  matter  of  simple  logic 
that  Broca's  and  AVernicke's  aphasia  have  one  symptom  in  common, 
namely,  an  impairment  of  speech  comprehension,  and  it  would 
further  appear  that  such  differences  as  may  be  noted  are  differences 
in  degree  and  not  in  kind.  From  these  preliminary  considerations, 
therefore,  it  results  that  the  subject  which  must  of  necessity  first 
claim  our  attention  is  that  of  impairment  of  speech  comprehension. 

When  we  pause  to  consider  the  nature  of  speech  comprehension 
or  speech  recognition,  the  theory  of  verbal  images,  auditory  and 
visual,  at  once  suggests  itself,  and  yet  no  second  thought  is  necessary 
to  realize  how  unsatisfactory  this  theory  is.  That  it  explains  nothing, 
but  only  obscures  the  problem,  soon  becomes  apparent.  Its  hopeless 
inadequacy  and  insurmountable  difficulties  have  already  been  pointed 
out  bv  others,  and  I  will  not  take  time  to  consider  them  at  length. 


DKKriM:    IIIK    I\rKl{IM{I/r\IIn\    OK    \l'll\Sf\  (IS.') 

Suffice  it  to  say  tliat  tlic  theory  of  images  means  merely  thai  every 
()l)jeet  seen  or  liearil  is  in  some  way  (luplioated  or  imaged  in  the  hraiii, 
and  that  these  images  are  stored  up  in  definite  centres.  If  there  be 
images  of  things  heard  and  seen,  tliere  nuist  also  be  images  of  impres- 
sions received  through  all  of  the  other  senses.  Again,  to  make  the 
application  of  the  theory  complete,  we  must  in  the  case  of  speech  also 
add  motor  images — whatever  that  may  mean.  Finally,  we  must 
suppose  that  there  are  special  areas  in  which  these  images  are 
combined,  associated,  or  otherwise  dealt  with,  in  order  to  make 
thinking  possible.  No  adecjuate  conception  can  be  formed  of  such 
images  and  such  processes,  and  in  truth  the  theory  deals  not  so  much 
with  ideas  as  with  words. 

It  is  perfectly  legitimate  to  attempt  another  explanation  of  the 
function  of  language,  and  although  such  an  explanation  must  of' 
necessity  be  largely  speculative,  it  will  be  seen  that  it  is,  at  least, 
possible  to  couch  an  explanation  in  physiological  terms.  Clearly 
the  evolution  of  speech  recognition  or  speech  understanding  must 
have  been  preceded  by  the  evolution  of  a  sense  of  simple  sound 
recognition;  that  is,  the  first  step  must  have  consisted  in  the  formation 
in  the  mind  of  primitive  man  or  of  his  progenitors  of  an  association 
of  the  sounds  of  nature  with  the  objects  or  phenomena  giving  rise  to 
these  sounds,  just  as  man  has  learned  to  associate  the  tactual  quali- 
ties of  the  objects  of  nature  with  the  objects  themselves.  The  evolu- 
tion of  the  faculty  of  sound  recognition  is,  in  a  sense,  therefore, 
analogous  to  the  evolution  of  the  faculty  of  stereognosis.  In  stere- 
ognosis  there  is  an  association  of  the  tactual  qualities,  in  sound 
recognition  an  association  of  acoustic  qualities. 

In  other  words,  to  man's  know^ledge  of  the  external  world,  made  up 
of  the  perception  of  tactual  qualities,  there  is  added,  among  other 
things,  a  knowledge  of  the  external  world  made  up  of  its  qualities 
of  sound.  The  primitive  recognition  of  natural  sounds,  that  is,  the 
association  of  the  sounds  of  nature  with  the  phenomena  giving  rise 
to  them,  is  a  faculty  which  man  doubtless  shares  with  other  animals. 
It  must  of  necessity,  in  addition,  form  the  basic  substratum  upon 
which  in  him  the  more  complex  function  of  language  has  been  built. 
Certainly  it  seems  legitimate  to  assume  that  language  recognition 
and  language  comprehension  have  been  evolved  from  this  faculty  of 
the  primitive  recognition  of  sounds.  In  ordinary  sound  recognition 
there  is  the  immediate  association  of  the  sound  with  the  correspond- 
ing object  in  nature.  In  the  sound  recognition  of  speech  there  is  the 
recognition  of  definite  sounds  associated  not  directly  with  objects  in 
nature,  but  with  the  conceptions  of  these  objects.  The  steps  by 
means  of  which  spoken  speech  was  evolved  will  probably  never  be 
known  and  will  forever  remain  a  matter  of  speculation.  It  is  fair  to 
assume,  however — at  least,  it  does  no  violence  to  any  laws  of  proba- 
bility— that  the  first  attempts  at  spoken  speech  consisted  of  efforts 
on  the  part  of  man  to  reproduce  sounds  similar  to  those  heard  by  him 
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ill  nature.  It  would  seeiu  that  in  .some  such  way  as  this  notions  and 
ideas  were  in  the  beginning  communicated  to  his  fellows,  no  doubt 
vaguely  and  imperfectly  at  first.  Based  upon  such  rudimentary 
beginnings,  a  progressive  evolution  of  spoken  speech  and  speech 
comprehension  is  readily  conceivable. 

Association.  Having  formed  this  elementary  conception  of  the 
speech  function,  and  having  divested  our  minds  entirely  of  the  theory 
of  speech  images,  let  us  turn  our  attention  to  distin-bances  of  speech 
comprehension.  In  doing  so,  we  must,  of  course,  keep  separate  the 
differences  obtaining  between  the  failure  of  simple  sound  recogni- 
tion and  the  failure  of  speech  recognition.  Looking  upon  the  term 
stereognosis  as  a  convenient  model,  simple  sound  recognition  can 
properly  be  termed  acougnosis  and  speech  recognition  logognosis. 
Acouagnosis  and  logoagnosis  would  mean  the  loss  or  impairment  of 
these  functions  respectively,  and  would  be  analogous  to  stereoagnosis. 
The  study  of  the  speech  function  is  in  reality  a  study  of  word-sound 
associations,  just  as  the  study  of  stereognosis  is  the  study  of  tactual 
associations.  The  failure  of  a  word  to  call  to  mind  the  qualities  of  an 
object,  and  to  combine  these  qualities  into  a  conception  of  the  object, 
must  obviously  depend  upon  a  failure  of  association;  further,  this 
association  involves,  as  we  w'ill  see  presently,  much  more  than  mere 
sound  association.  For  the  present,  how^ever,  it  may  be  broadly 
stated  that  the  failure  of  the  recognition  of  articulate  sounds  as  w^ords 
or  of  the  meanings  of  phrases  or  sentences,  is  dependent  upon  a 
defect  of  association,  that  is,  a  defect  in  the  power  of  the  combination 
of  auditory  impressions — of  auditory  impressions  among  themselves 
and  also  with  impressions  received  through  other  channels. 

That  association  is  involved  has,  of  course,  been  many  times 
recognized  by  students  of  aphasia,  but  that  it  is  the  main  or  essential 
feature  of  aphasia  has  not  been  generally  held.  Approached  from 
this  point  of  view,  the  study  of  aphasics  becomes  exceedingly  inter- 
esting. The  peculiarities  presented  by  the  defects  of  association  vary 
greatly  in  different  cases,  both  in  the  degree  in  which  the  symptoms 
are  present  and  to  some  extent  as  to  the  kind  of  association  that  is 
defective.  In  order  to  make  my  meaning  clear,  I  will  use  as  illus- 
tration briefly  the  follow'ing  case,  which  belongs  to  one  of  the  large 
group  of  aphasics  alw^ays  at  our  command  for  study  in  the  nervous 
wards  of  the  Philadelphia  General  Hospital: 

W.  E.,  aged  thirty-three  years,  a  male,  right-handed,  w^as  admitted 
to  the  Philadelphia  General  Hospital  October  30,  1905.  He  pre- 
sents the  symptoms  of  a  typical,  spastic,  right-sided  hemiplegia  with 
aphasia.  Spontaneous  speech  is  limited  to  yes  and  no  and  to  an 
imperfect  pronunciation  of  his  name.  Agraphia  and  alexia  are  also 
present.  In  other  words,  he  presents  the  clinical  picture  of  a  so- 
called  motor  or  Broca's  aphasia.  Apparently,  he  is  able  to  compre- 
hend much  of  what  is  said  to  him,  much  of  what  is  going  on  about 
him,  and  conducts  himself  properly  in  the  ward  and  at  the  table. 
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However,  when  his  facuUy  of  comprehending  spoken  language  is 
tested  in  detail,  as  by  the  method  of  Marie,  it  is  found  that  he  is 
able  to  comprehend  simple  instructions  only,  such  as,  "Place  your 
hand  upon  your  head,"  "Place  the  pencil  upon  the  paper;"  at  most 
he  can  carry  out  consecutively  only  two  such  instructions.  He  also 
fails  to  carry  out  an  instruction  correctly  when  it  embraces,  instead 
of  two  objects,  three  or  more.  When  asked  to  count,  he  says,  "One, 
two,  three,"  but  is  unable  to  proceed  any  farther.  Although  he 
cannot  read,  he  is  asked  to  copy  the  written  word  "boy;"  this  he  is 
unable  to  do.  The  word  is  then  placed  before  him  in  large  printed 
characters;  he  makes  a  drawing  of  the  letters,  but  does  so  very  imper- 
fectly. Asked  to  repeat  monosyllabic  words,  such  as  boy,  girl,  cat, 
man,  milk,  etc.,  he  is  able  to  say  them,  but  with  very  imperfect 
enunciation;  there  is  a  marked  dysarthria.  A  number  of  objects 
having  been  placed  before  him,  he  is  unable  to  name  any  of  them 
spontaneously.  However,  if  he  is  told  to  point  out  an  object,  the 
name  being  plainly  pronounced  by  me,  such  as  spoon,  knife,  fork, 
cup,  pencil,  etc.,  he  does  so  correctly.  Now,  a  given  object  having 
been  selected,  say  a  tumbler,  he  is  asked,  "Is  the  tumbler  rough?" 
He  nods  his  head  in  the  affirmative  and  says,  "Yes,"  although  the 
glass  is  entirely  smooth.  Asked  now  whether  the  tumbler  is  smooth, 
he  again  answers  in  the  affirmative.  Questioned  a  third  time 
whether  it  is  rough,  he  again  answers  in  the  affirmative.  An  attempt 
to  communicate  to  him  the  facts  as  to  this  physical  quality  of  the 
tumbler  fails.  He  is  similarly  unable  to  distinguish  between  such 
qualifying  words  as  "round"  and  "square."  Errors  were  made  alike 
if  the  objects  were  merely  placed  before  him  and  if  he  held  them 
in  his  hand.  It  is  to  be  noted  that  a  knowledge  of  the  qualities  such 
as  I  have  mentioned  are  acquired  by  the  sense  of  touch,  but  are 
normally  a.s,sociated  in  the  mind  with  the  spoken  name  of  the  object; 
they  are  part  of  the  conception  which  the  spoken  name  calls  forth. 
Asked,  Is  the  tumbler  full  of  water?  He  says,  "Xo,"  which  answer  is 
correct.  The  tumbler  being  held  before  him  a  moment  later,  he  is 
asked  to  repeat  its  name.  He  now  utters  the  word  "water,"  and  when 
the  attempt  is  made  to  correct  him  and  he  is  told  that  the  name  is 
tumbler  or  glass,  he  shakes  his  head  in  the  negative  and  says,  "No." 

A  number  of  pieces  of  colored  chalk,  blue,  white,  yellow,  and  red, 
were  now  added  to  the  objects  on  the  table.  Asked  to  pick  up  the 
blue  chalk  and  place  it  on  a  piece  of  paper  before  him,  he  picked  up 
the  yellow  chalk.  This  test  was  varied  and  repeated  very  many 
times;  and  the  percentage  of  errors  was  so  large  as  to  lead  to  the 
inference  that  he  did  not  recognize  the  qualifying  words  signifying 
color.  It  was  also  noticed  that  if  the  instruction  at  any  time 
embodied  three  factors,  he  usually  failed  in  the  proper  sequence  of  the 
things  he  did;  that  is,  he  would  become  confu.sed  and  make  errors. 
As  far  as  it  was  possible  to  rletermine,  he  was  not  color  blind. 

He  was  ut'Xt  tested  as  to  his  ability  to  (hstiiignisli  pre])()siti(>iis  and 


G8S  dercum:  the  interpretation  of  aphasia 

phrases  indicating  relations  of  space.  Thus,  a  tumbler  having  been 
placed  in  his  hand,  he  was  asked  to  hold  the  tumbler  above  the  table, 
to  hold  it  below  the  table,  to  hold  it  in  front  or  to  the  side  of  the  table. 
Here  the  percentage  of  failures  was  so  large  as  to  justify  the  inference 
that  he  did  not  recognize  these  words  or  phrases  at  all.  A  similar 
result  was  experienced  in  a  test  involving  the  difference  between  such 
prepositions  as  in  and  on. 

Further,  it  was  easily  demonstrated  that  his  recognition  of  verbs 
was  also  very  limited.  He  recognized  "put,"  "is,"  "hold,"  "pick 
up,"  but  he  could  not  make  any  differentiations  of  tense.  Thus, 
when  he  was  tested  as  to  "is"  and  "was,"  he  failed,  and  in  the  few 
instances  in  which  he  succeeded  his  answers  were  evidently  the 
result  of  pure  guess-work.  For  instance,  a  pencil  having  been  laid 
upon  a  piece  of  paper  before  him,  he  was  asked,  "Is  the  pencil  upon 
the  paper?"  and  again,  the  pencil  being  removed,  "Was  the  pencil 
upon  the  paper?"  This  test,  simple  in  character,  was  repeated  many 
times;  his  answers  were  given  "yes"  or  "no"  at  random,  and  there 
could  be  no  doubt  as  to  his  failure  to  distinguish  between  these 
elementary  differences  of  tense. 

Tests  with  other  aphasics  yielded  similar  although  of  necessity 
varying  results,  the  results  being  somewhat  in  proportion  to  the 
impairment  of  the  general  comprehension,  as  instanced  by  the  failure 
of  the  patient  to  carry  out  simple  or  serial  instructions.  When  the 
patient  was  able  to  carry  out  complex  instructions  or  a  number  of 
serial  instructions  consecutively,  it  was  usually  found  that  he  pre- 
served some  knowledge  of  words  and  phrases  indicating  physical 
qualities,  and  also  relations  of  time  and  space;  that  is,  there  seemed 
to  be  a  proportionate  recognition  of  adjectives,  prepositions,  qualify- 
ing phrases,  and  the  ability  to  make  at  least  simple  distinctions  of 
tense.     This  is  well  illustrated  by  the  following  case: 

L.  J.,  aged  forty-nine  years.  Here  there  is  likewise  a  Broca's 
aphasia.  The  loss  of  motor  speech  is  so  complete  that  the  patient 
cannot  say  even  "yes"  or  give  his  name;  he  says  "do"  for  "no;" 
when  urged  to  speak,  he  says  "dindo,"  which  seems  to  be  his  stock 
expression. 

Question.  "What  is  your  name?" 

Answer  unintelligible. 

Q.  "  Can  you  say  any  words  at  all  ?" 

A.  Shakes  his  head  in  the  negative.    Is  emotional  and  weeps. 

Q.  "Say 'ves.'" 

A.  Fails. 

Q.  "Sav'no.'" 

A.  "DJ." 

Q.  "Sav  'all  right.' " 

A.  "Aw  aw  da." 

Q.  "Stand  up,  take  your  chair,  and  bring  it  toward  me." 

Complies  ])prfectly  with  the  instruction. 
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Q.  "Strike  on  the  floor  three  times  with  your  cane,  then  sit  down 
and  pUice  your  cane  on  your  knee." 

Comphes  perfectly. 

Q.  "Rise  from  your  chair,  take  three  steps  toward  me,  go  back, 
turn  your  chair  so  that  it  faces  the  wall,  and  then  sit  down." 

Complies  perfectly. 

Three  pieces  of  paper  of  unequal  sizes  having  been  placed  on 
tiie  table,  he  is  asked  to  take  the  largest  piece,  to  crumple  it  and  throw 
it  on  the  floor,  to  take  the  smallest  piece  and  hand  it  to  the  nurse, 
and  to  take  the  medium-sized  piece  and  to  hand  it  to  me.  He  com- 
pies  with  the  instruction  except  that  he  not  only  crumples  the  piece 
of  paper  that  he  throws  on  the  floor,  but  also  the  pieces  that  he  hands 
to  the  nurse  and  myself.  When  the  tests  are  made  still  more  complex, 
he  invariably  fails. 

A  group  of  objects  having  been  placed  upon  the  table  before  him, 
he  correctly  indicates  the  objects  as  they  are  named  by  me.  He  also 
recognizes  words  indicating  the  physical  qualities,  such  as  smooth 
and  rough  as  applied  to  a  glass,  and  such  physical  qualities  as  color. 
He  also  recognizes  such  words  and  phrases  as  indicate  space  rela- 
tions, that  is,  "above,"  "below,"  "in  front  of,"  "to  the  side  of,"  etc. 

He  can  recognize  his  own  name  when  written  before  him.  He 
recognizes  the  word  "hand"  when  this  is  shown  to  him  in  either 
written  or  printed  characters.  This  is  also  true  of  other  simple 
monosyllabic  words  indicating  objects.  However,  if  a  sentence  is 
written,  such  as  "Raise  your  left  hand,"  he  cannot  construe  it  and 
fails  to  comply  with  the  instruction.  In  other  words,  this  patient, 
whose  sound  recognition  of  speech  has  suffered  relatively  moderately, 
but  who  has  a  very  marked  loss  of  motor  speech,  has  associated  with 
this  loss  of  motor  speech  a  very  pronounced  alexia,  an  alexia,  too, 
which  is  especially  evident  the  moment  he  attempts  to  combine  even 
a  limited  number  of  words  into  a  phrase  or  sentence.  He  is  also 
unable  to  tell  the  time. 

The  peculiar  inability  of  the  aphasic  to  combine  words  into  phrases 
and  sentences  is  shown  in  a  number  of  ways.  Thus,  W.  E.  is  able 
to  sav  after  me  each  of  the  following  words  separately: 

"The,"  "pencil,"  "is,"  "on,"  "the,"  "paper."  While  he  is  able 
to  pronounce  these  words  with  sufficient  clearness  to  be  readily 
understood,  he  is  utterly  unable  to  combine  them  into  the  sentence 
"  The  pencil  is  on  the  paper."  The  most  that  he  can  do  after  repeated 
urging  is  to  say,  imperfectly,  "pencil  paper." 

The  following  case  shows  the  same  thing  to  be  true  in  the  instance 
of  written  words : 

J.  McN.,  aged  fifty-seven  years,  presents  a  marked  right-sided 
hemiplegia  with  contractures  and  aphasia.  His  speech  is  limited  to 
"yes."  On  rare  occasions,  when  asked,  "How  are  you?"  he  replies, 
"All  right."  He  recognizes  his  spoken  name,  for  he  turns  around  when 
addressed.    Asked  whether  his  name  is  John,  he  savs,  "Yes."    Asked 
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whether  it  is  William,  he  first  shakes  his  head  in  the  negative,  but  after- 
ward appears  to  be  confused  and  in  doubt.  He  is  unable  to  comply 
with  simple  instructions,  such  as,  "Raise  your  left  hand."  Asked  to 
put  out  his  tongue  or  to  shut  his  eyes,  he  fails  to  comply.  He  will, 
however,  repeat  various  gestures  made  before  him  in  pantomime,  but 
his  repetition  of  the  gestures  is  imperfect;  his  gestures  are,  of  course, 
made  with  the  left  hand.  He  feeds  himself  and  appears  to  recognize 
such  utensils  as  a  spoon  and  cup,  and  to  use  them  properly.  How- 
ever, when  an  open-faced  watch  is  placed  in  his  hand  with  the  face 
down,  he  makes  no  attempt  to  turn  the  watch  over  so  that  he  can  see 
its  face.  When  the  face  is  turned  up  for  him,  he  looks  at  the  watch , 
smiles,  but  gives  no  sign  of  recognition.  When  he  is  approached 
from  behind  and  the  watch — a  loud-ticking  one — is  held  close  to  his 
ear,  although  not  touching  him,  he  again  fails  to  give  the  least  sign 
of  recognition.  He  is  not  deaf,  as  is  readily  demonstrated  when  his 
name  is  pronounced  in  an  ordinary  voice,  as  he  immediately  turns. 
He  appears  to  recognize  the  various  articles  of  his  clothing,  and 
assists  the  nurse  when  he  is  being  dressed.  He  has  complete 
agraphia.  An  attempt  to  write  leads  merely  to  the  forming  of  unin- 
telligible markings  upon  the  paper.  He  is,  however,  able  to  read 
aloud  single  w^ords,  such  as  "Ireland,"  "Lawrence,"  "Jordan," 
"leaf,"  "house,"  "head,"  "hand."  These  words,  to  our  surprise,  he 
pronounces,  and  although  the  pronunciation  is  dysarthric,  they  can 
readily  be  understood.  If,  however,  a  simple  instruction  be  written 
before  him,  such  as,  "Put  your  hand  on  your  head,"  he  fails  to  comply, 
just  as  he  does  when  the  instruction  is  given  to  him  verbally.  In 
other  words,  he  has  no  power  to  combine  the  individual  w'ords  which 
he  is  able  to  read.  He  cannot  grasp  a  phrase,  either  spoken  or  written, 
so  as  to  enable  him  to  comply  or  perform  an  instruction,  no  matter 
how  simple. 

Reenforcement.  Every  one  who  has  studied  aphasics  has 
noted  that  the  symptoms  presented  by  an  individual  case  of 
aphasia  not  infrequently  vary.  This  fact  may  be  observed  at  differ- 
ent examinations  or  may  be  noted  in  the  progress  of  one  and  the 
same  examination.  Wliile  the  degree  of  variation  is  usually  not 
great,  both  the  fact  of  its  existence  and  the  character  of  the  change 
are  important  as  throwing  an  additional  light  on  the  nature  of  aphasia. 
The  variation  may  be  due  to  several  causes:  (1)  A  patient  subjected 
to  an  examination,  even  if  not  very  prolonged,  may  sooner  or  later 
present  signs  of  fatigue,  that  is,  the  answers  or  compliance  with  tests, 
at  first  successful,  may,  as  the  examination  proceeds,  fail;  (2)  it  may 
be  noted  in  repeated  examinations  that  the  patient  responds  more  and 
more  readily;  in  other  words,  that  the  examinations  are  themselves 
re-training  or  reeducating  the  patient.  There  is,  however,  a  third 
cause  of  variation  of  symptoms  much  more  interesting  and  much 
more  important  than  either  of  these  and  the  phenomena  of  which 
can  best  be  explained  by  a  theory  of  reenforcement. 
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Kverv  one  is  surprised  now  and  then  l)v  the  emission  of  words  and 
phrases  l)y  the  aphasic  sj)()ntaneonsly  when  previous  examinations 
had  failed  to  ehcit  anytliini,'  more  than  perhaps  "ves"  or  "no"  or 
some  simple  expletives.  That  such  phrases  are  heard  under  the 
stimulation  of  unusual  excitement  is  well  known.  For  instance,  one 
of  my  patients,  whose  single  utterance  is  "yes,"  when  I  insisted  upon 
his  saying  the  word  "no,"  failed  as  at  previous  examinations.  Finally, 
upon  my  insisting  repeatedly  and  emphatically,  his  face  flushed  and 
he  suddenly  shouted,  "I  can't  say  no,"  at  the  same  time  shaking  his 
head.  While  I  have  studied  this  man  a  great  many  times,  this  is  the 
only  sentence  that  I  have  ever  heard  him  utter.  It  is  fair  to  assume 
that  in  this  instance  the  general  cerebral  activity  had  been  forcibly 
aroused  or  stimulated,  and  that  this  had  had  the  effect  of  reenforcing 
the  impaired  speech  function;  that  is,  inhibition  had  been  momen- 
tarily overcome  by  a  powerful  reenforcing  wave. 

The  curious  instance  of  the  singing  aphasics  can  only  be  met  by  a 
similar  explanation.  For  instance,  I  had  under  my  care  some  years 
ago  a  Broca  aphasic,  whose  speech  was  limited  to  "yes,"  "no,"  and 
a  few  brief  expletives.  He  could,  however,  sing — among  other 
things — Auld  Lang  Syne,  carrying  the  air  well  and  enunciating  each 
word  clearly.  Xo  other  explanation,  it  would  seem  to  me,  than  that 
of  reenforcement  overcoming  inhibition  can  apply  in  such  a  case. 

Reenforcement  in  aphasia  can  be  illustrated  in  a  number  of  other 
ways.  For  instance,  one  of  my  aphasics  who  at  one  examination  was 
able  to  count  as  far  as  three,  at  a  subsequent  examination,  after  he 
had  been  stimulated  by  a  number  of  tests,  counted  as  far  as  sixteen. 
Here,  again,  we  have  doubtless  to  apply  a  principle  of  reenforcement. 
Again,  another  of  my  aphasics  counts  as  far  as  twenty.  He  does  so 
apparently  without  effort,  but  becomes  confused  when  twenty  or 
twenty-one  is  reached.  Further,  he  enunciates  the  names  of  the 
various  numbers  quite  correctly  during  the  act  of  counting.  If,  now, 
I  allow  a  moment  or  two  to  elapse,  and  then  ask  him  to  repeat  after 
me  one  of  the  intermediate  numbers,  say  thirteen,  separately,  he  fails. 
He  makes  a  sound,  it  is  true,  but  it  is  quite  unintelligible.  Tested 
with  other  separate  numbers,  the  result  is  the  same.  It  would  appear 
that  in  this  case  the  uttering  of  the  number  in  serial  sequence  is, 
after  the  start  is  made,  largely  a  matter  of  reenforcement.  Counting 
is  taught  in  childhood  in  such  a  way  that  a  serial  association  is  early 
formed  in  the  mind — a  serial  association  basic  and  strong.  In  our 
patient,  the  count  having  been  started,  each  number  evokes  its 
neighbor  in  the  series;  each  reenforces  the  one  that  follows  and 
necessarily  along  a  pathway  of  time-worn  association.  Taken  out  of 
its  sequence,  a  number  is  either  not  enunciated  at  all  or  the  enucia- 
tion  is  dysarthric.  In  our  patient  it  requires  the  reenforcement 
resulting  from  the  formation  of  the  previous  numbers  to  make  the 
emission  of  the  given  number  possible. 
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The  existence  of  more  complex  associations  and  reenforcements 
can  be  illustrated  in  still  other  ways. 

C.  A.,  aged  fifty-six  years,  who  early  in  May,  1908,  suffered  from  a 
paralysis  of  the  entire  right  side,  can  answer  "yes"  and  "no,"  give  his 
name  imperfectly,  and  can  utter  a  limited  number  of  other  words. 
His  enunciation  is  markedly  dysarthric.    His  name  is  Christopher  A. 

Q.  "What  is  your  name?" 

A.  "Christian." 

Q.  "Is  your  name  not  Christopher?" 

A.  "Yes,  Christopher." 

Q.  "Have  you  no  other  name?" 

A.  "No."  (After  an  interval)  "Almus"  (incorrect). 

Repeated  efforts  to  have  him  pronounce  his  name  in  full  and 
correctly  fail. 

Q.  "What  is  your  age?" 

A.  "Thirty-eight."  (As  already  noted,  his  age  is  fifty-six.) 

Q.  "What  is  your  business?" 

A.  After  a  long  delay  he  answers  "Carpenter." 

Q.  "Where  did  you  work  last?" 

Answer  unintelligible. 

Q.  "Are  you  comfortable?" 

A.  "Yes." 

Q.  "Do  you  want  anything?' 

A.  "No." 

Q.  "  How  long  have  you  been  in  the  hospital  ?" 

A.  "Couldn't  tell." 

Q.  "  Can  you  count  on  your  fingers  ?" 

A.  "Yes." 

Q.  "Count  your  age  on  your  fingers." 

A.  Now  counts  aloud  as  far  as  29,  jumps  to  40,  and  then  goes 
back  to  21. 

He  is  unable  to  say  the  word  pencil,  although  he  recognizes  the 
penciland  correctly  points  at  it.  When,  however,  he  takes  hold  of 
the  pencil,  handling  it  correctly,  he  says,  "pencil."  The  same  thing 
is  noted  in  the  case  of  a  key  ring.  He  looks  at  it,  is  unable  to  say  the 
word,  but  after  handling  the  object  for  a  time  says  "ring."  It  would 
seem  as  though  we  have  here  to  do  with  both  stereognostic  and  visual 
reenforcement.  The  visual  recognition  and  naming,  by  an  aphasic, 
of  an  object  is  in  a  sense  the  result  of  a  visual  reenforcement,  and  in 
a  similar  sense  this  must  be  true  of  its  tactual  recognition.  When  the 
words  pencil  keys,  and  ring  are  said  before  him,  he  correctly  points 
out  the  objects.  Other  tests  were  made  with  this  patient  with  regard 
to  reenforcement  by  taste  and  smell.  Although  not  very  successful, 
they  were  very  suggestive.  In  the  case  of  syrup,  for  instance,  which 
was  poured  out  before  him,  but  which  he  would  not  or  could  not 
name,  he  at  once  called  "molasses"  as  soon  as  he  tasted  it.  In  a  test 
made  with  vinegar,  concerning  which  he  would  say  nothing  from 
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inerelv  looking  at  it  or  snu'lliiig  it,  \\v  finally  eallecl  "cidt'r"  wlit'ii  lu' 
tiisteii  it.  lie  is  unable  to  reatl  even  his  own  name  in  cither  printed  or 
written  characters.  He  cannot  write  or  copy.  When  urged  to  write, 
he  makes  with  his  left  hand  the  letter  "C"  backward,  as  in  mirror 
writintr.  Asketl  to  write  twenty,  he  puts  down  01.  He  will  rejieat 
imperfectly  a  few  simple  words,  but  he  cannot  combine  them  into 
sentences.    Once  only  he  repeated  after  me  the  sentence,  "  1  aui  well." 

In  this  instance  there  appeared  to  be  an  unmistakable  reenforce- 
ment  of  the  word-form in>i;  power  or  of  word  emission  by  the  percep- 
tion of  tactual  (pialities  in  two  instances,  and  by  the  perception  of 
those  of  taste  in  a  third.  Responses  were  also  at  times  obtained  by 
urging  and  insisting  upon  an  answer,  although  here  readiness  of 
fatigue  interfered  with  the  results. 

The  following  case,  which  presents  a  marked  loss  of  speech  com- 
prehension, but  no  impairment  of  emissive  speech,  is  interesting 
l)ecause  of  the  failure  of  both  tactual  and  visual  reenforcement  to 
enable  the  patient  to  name  objects.  It  is  not  improbable  that  the 
failure  was  related  to  the  intensity  of  the  loss  of  speech  comprehension. 

]\I.  J.  O'B.,  agetl  forty  years,  had  been  admitted  to  the  nervous 
wards  of  the  Philadelphia  General  Hospital,  with  an  unsatisfactory 
history  of  an  injury  to  the  back  of  the  head  some  months  before  and 
the  subsequent  development  of  convulsive  attacks  and  "loss  of 
memory."  When  questioned,  a  difficulty  of  speech  comprehension 
at  once  becomes  apparent,  although  no  difficulty  of  emissive  speech, 
no  difficulty  of  enunciation,  no  anarthria,  can  be  detected. 

Briefly  tested  at  first  by  a  series  of  instructions,  according  to  the 
method  of  Marie,  it  is  found  that  he  frequently  fails  to  carry  out 
simple  instructions,  such  as  picking  up  an  object  from  the  table. 
He  invariably  fails  when  the  instructions  embody  two  consecutive 
acts.  Thus,  asked  to  pick  up  a  piece  of  paper  from  the  table,  he 
may  comply,  but  if  asked  to  pick  up  the  paper  and  throw  it  into  the 
waste  basket,  to  crumple  it  in  his  hand,  or  to  mark  it  with  a  pencil, 
he  invariably  fails.  The  same  result  ensues  if  the  number  of  the 
objects  with  which  he  has  to  deal  is  increased.  Among  other  things, 
he  was  questioned  as  follows : 

Q.  "WTiat  is  your  name?" 

A.  Answers  correctly. 

Q.  "Where  were  you  born?" 

Looks  about  him  for  .some  time,  and  finally  answers,  "Thirty." 

^Vhen  the  question  is  repeated  in  different  ways,  he  finally  answers, 
"Don't  imderstand." 

^Mien  the  question  is  now  modified,  "Were  you  born  in  America 
or  Ireland?"  he  answers,  "  I  was  born  in  Camden." 

Q.  "  Why  can  you  answer  as  to  your  place  of  birth  at  one  time  and 
not  at  another?" 

A.  "Sometimes  I  can  and  sometimes  I  can't." 

Q.  "Are  vour  father  and  mother  living?" 
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A.  "My  mother  is,  my  father  dead." 

Q.  "  Where  was  your  father  born  ?" 

The  patient  again  assumes  a  look  as  though  he  did  not  compre- 
hend, points  back  of  himself,  and  finally  says,  "You  can  say,  I 
can't." 

When  the  word  Ireland  is  suggested,  he  nods  his  head  in  the 
affirmative.  He  is  then  able  to  repeat  the  word  Ireland  immediately 
after  it  has  been  said  before  him,  and  the  enunciation  is  clear  and 
distinct. 

Q.  "What  is  vour  business?" 

A.  "Buy  barrels." 

Q.  "^Vllat  do  you  do  with  them?" 

A.  "Work  for  my  brother." 

Q.  "What  did  you  do  with  them?" 

A.  "Sold  them." 

Q.  "Have  you  anv  relatives?" 

A.  "Yes." 

Q.  "Who  are  they?" 

A.  "A  man." 

Q.  "What  is  he?" 

A.  "  He  makes  those."  (Rises  and  points  to  the  spigot  of  the  water 
cooler.) 

Q.  "What  is  this  man  to  you?" 

A.  Again  points  to  the  spigot  of  the  water  cooler, 

Q.  "Is  he  your  father?" 

A.  "Yes." 

Q.  "Your  father  is  dead.    Is  he  your  brother?" 

A.  "Yes,  brother." 

He  then  himself  asks  the  question,  "Do  you  mean  Frank?"  and 
then  answers  the  question  himself,  saying  "Yes,  brother." 

Q.  "Are  you  sitting  or  standing  at  present?" 

A.  No  answer. 

Q.  "Am  I  sitting  or  standing  at  present?' 

A.  "Yes  sir." 

Q.  "AVhatdayisthis?" 

A.  "Thursday"  (correct). 

Q.  "  Is  it  davV  night  ?" 

A.  "Day."  "^ 

Q.  "Is  it  m.orning  or  afternoon?" 

A.  "Morning"  (correct). 

Q.  "What  is  this?"  (indicating  a  chair). 

A.  "I  know,  but  can't  say." 

He  is  now  asked  to  touch  it,  to  lift  it,  and  to  sit  upon  it,  but  is  still 
unable  to  give  the  name. 

Q.  Asked  again,  "What  is  it?" 

A.  "I  can't  say." 

Q.  "What  is  it  for?" 
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A.  "To  sit  on." 

(^.  "Point  to  ;i  tiiltlr  in  this  room."  (The  room  contains  two 
tables  and  a  desk.) 

A.  "There  isn't  any." 

Q.  "Is  there  a  desk?" 

Points  correctly  at  the  desk. 

(^.  "Is  tliis  a  table?"  (indicating  a  chair). 

A.  "Xo." 

Q.  "Is  it  a  desk?" 

A.  "Xo."    (Patient  again  points  to  the  desk.) 

Q.  "Is  it  a  broom?" 

A.  "Xo." 

Q.  "What  is  a  broom  for?" 

A.  "Anything  that  is  dirty." 

Q.  "Is  this  a  chair?"  (chair  indicated). 

A.  "Xo." 

Q.  "What  is  this?"  (indicating  a  knife). 

A.  "Can't  say." 

Q.  "What  is  it  for?" 

A.  "To  cut  with." 

Q.  When  the  knife  is  placed  in  his  hand,  he  is  equally  unable  to 
name  it. 

Q.  "Is  it  a  spoon?" 

A.  "Can't  say." 

Q.  "What  is  this?"  (handing  him  a  watch).  He  looks  at  it,  feels 
it,  and  places  it  to  his  ear,  but  cannot  say  what  it  is.  Finally,  he  says, 
"I  know  what  it  is,  but  can't  say  it." 

He  can  repeat  readily  the  names  of  objects  when  they  are  laid 
before  him,  but  his  ability  to  call  the  names  to  mind  spontaneously 
is  greatly  impaired.  When  the  word  "pencil"  is  placed  before  him 
in  printed  characters,  he  replies,  "Cannot  say  it."  Asked  then  to 
point  out  the  object  for  which  the  printed  word  stands,  he  fails  to  do 
so,  though  there  are  several  pencils  on  the  table. 

He  correctly  indicates,  as  already  stated,  his  hand,  his  head,  indi- 
cates correctly  a  chair,  but  fails  to  indicate  a  clock,  although  a  large 
clock  is  almost  directly  in  front  of  him.  He  is  able  to  write  his  name, 
but  cannot  write  sentences  spontaneously  or  write  at  dictation.  He 
copies  by  drawing  the  letters  imperfectly  of  words  placed  before 
him. 

He  can  read  monosyllabic  words,  such  as  hand  and  head,  when 
these  are  in  large  written  or  printed  characters.  He  fails,  however, 
to  understand  this  w'ritten  sentence:  "Put  your  hand  on  your  head." 
Cannot  construe  the  .sentence  and  fails  to  comply  with  the  instruction. 
When  he  is  told  verbally  to  raise  his  hand  and  place  it  upon  his  head, 
he  complies,  but  only  after  much  delay  and  after  repetition  of  the 
instruction.  He  fails  in  very  simple  problems  of  arithmetic,  although 
he  forms  the  figures  very  well. 
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III  this  case,  which  would,  of  course,  be  included  in  the  classical 
division  of  the  sensory  aphasias  and  in  which  anomia  would  be  consid- 
ered as  the  leading  feature,  we  have  of  special  interest:  (1)  The  occa- 
sional breaking  through  of  answers  or  even  spontaneous  statements 
when  avenues  of  reenforcement  are  opened  up  by  the  excitement  and 
stimulation  of  the  examination.  (2)  Contrary  to  what  we  observed 
in  the  case  C.  A.,  we  note  failure  of  tactual  reenforcement  to  bring 
about  the  formation  and  emission  of  the  name  when  the  visual 
reenforcement  fails,  and  (3)  the  very  marked  inability  to  execute 
serial  instructions.  Both  of  the  latter  features  are  doubtless  related 
directly  to  the  degree  of  the  impairment  of  the  speech  comprehension. 

We  are  justified  from  clinical  evidence  alone  in  the  inference  that 
the  area  of  the  cortex  concerned  in  speech  recognition  is  normally  in 
close  relation  with  other  areas  concerned  in  the  recognition  of  the 
physical  qualities  of  the  external  world.  That  this  relation  is  intimate 
in  the  case  of  the  visual  and  tactual  functions  goes  without  saying; 
that  it  also  exists  in  the  functions  of  taste  and  smell  seems  equally 
incontrovertible.  The  loss  of  the  ability  to  associate  properly,  for 
instance,  articulate  sounds  w-ith  tactual  qualities,  must  lie  in  a  break, 
structural  or  functional,  in  the  relations  between  Wernicke's  region, 
on  the  one  hand,  and  the  region  of  tactual  recognition  or  stereognosis 
on  the  other.  The  same  must  be  true  in  the  case  of  visual  recognition 
and  of  recognition  by  the  other  senses.  It  would  appear  from  these 
considerations  that  the  function  of  speech  comprehension  must  be 
very  general  in  its  character,  one  in  which  very  extensive  regions  of 
the  brain  are  concerned;  and  this  fact  must  be  borne  in  mind  in 
estimating  the  effects  of  a  limited  lesion.  Here  the  dangers  and 
difficulties  of  interpretation  are  great.  The  symptoms  present  may 
in  part  owe  their  existence  to  disturbances  in  the  relations  between 
the  area  involved  and  quite  distant  regions  of  the  brain. 

The  phenomena  of  reenforcement  seem  to  prove  that  some,  at 
least,  of  these  disturbances  of  relation  are  functional;  if  the  break 
were  always  structural,  reenforcement  could  at  no  time  occur.  Many 
of  the  symptoms,  therefore,  noted  in  aphasics  must  be  due  to  inhibi- 
tion, and  the  theory  of  the  diaschisis  advanced  by  von  Monakow 
shows  very  clearly  how  this  change  or  splitting  ofY  of  function,  or, 
better  still,  suspension  of  function,  may  occur.  On  no  other  basis 
than  that  of  the  overcoming  of  inhibition  are  we  able  to  explain  the 
various  phenomena  of  reenforcement.  In  order  that  reenforcement 
may  occur,  a  pathway  cannot  be  altogether  closed,  but  need  be  only 
so  much  influenced  by  a  lesion  as  to  impede  or  suspend  for  the  time 
being  association.  Clearly  it  is  association  which  forms  the  chief 
problem  in  the  study  of  aphasia. 

Emissive  Speech.  In  some  of  the  illustrations  I  have  used, 
reenforcement  has  of  necessity  been  considered  in  relation  to  emis- 
sive or  spoken  speech.  When  we  turn  our  attention  to  this  faculty, 
we  find  that  clinical  studies  reveal  additional  facts  of  exceeding 
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inicifsi.  For  comparison  I  selecU-d:  (  I)  A  typical  case  of  pseiulo- 
l»nll>ar  palsy;  (2)  a  case  which  npj)carc(l  at  first  sitrht  to  he  a  pure 
motor  or  subcortical  aphasia;  and  (S)  a  tyj)ical  case  of  Hroea's 
aphasia.  The  views  of  Marie  in  regard  to  anarthria  uri,'ently  sug- 
gestetl  such  a  comparison. 

In  outline  the  case  of  pseudobulbar  palsy  is  briefly  as  follows: 

V.  R.,  aged  thirty-five  years,  sufiered  a  year  befcn-e  his  admission 
to  the  Philadelphia  Hospital  from  an  apoplectiform  seizure,  which 
left  him  with  a  mild  left  hemiplegia,  from  whicli  he  rapidly  recovered. 
Three  months  later  he  had  a  second  stroke,  this  time  affecting  the 
right  side,  but  also  transient  in  character.  After  the  second  stroke 
it  was  noticed  that  his  speech  was  very  indistinct.  His  general  con- 
dition improved  decidedly,  but  the  difficulty  in  the  speech  persisted. 

When  admitted,  it  was  noted  that  his  gait  is  somewhat  shuffling, 
his  legs  slightly  spastic.  The  knee-jerks  are  increased  and  there  are 
an  ankle  clonus  and  Babinski  reaction  on  the  left  side.  The  patient 
is  unable  to  extend  his  lips  or  to  protrude  his  tongue  beyond  the  lips. 
He  usually  holds  his  mouth  open;  has  difficulty  in  holding  liquids  in 
his  mouth  and  in  swallowing;  cannot  close  the  mouth  firmly;  cannot 
whistle.  The  tongue  presents  no  atrophy,  but  the  patient's  power  to 
direct  it  upward,  downward,  or  to  either  side  is  greatly  impaired. 
Examination  of  the  larynx  fails  to  reveal  positive  findings;  at  one 
time  an  abductor  weakness,  at  another  an  adductor  weakness, 
appears  to  be  present. 

It  is  important  also  to  record  that  the  patient  is  constantly  either 
smiling  or  laughing;  automatic  laughter  is  a  marked  feature  of  his 
case.  To  some  extent  this  laughter  is  reflected  in  the  general  tone  of 
the  patient,  who  in  reply  to  questions  says  that  he  is  happy  and  not 
depressed. 

When  his  speech  is  investigated,  it  is  found  that  he  is  able  imper- 
fectly to  form  vowels  and  still  more  imperfectly  consonants;  indeed, 
the  ability  to  form  consonants  is  so  feeble  that  it  can  hardly  be  said 
to  exist.  Repeated  examinations,  however,  have  made  me  more  or 
less  familiar  with  his  peculiarities,  and  I  am  able  to  interpret  much 
of  what  he  says  or  tries  to  say,  imperfect  as  this  is. 

Of  course,  there  is  here  no  question  of  aphasia,  properly  speaking, 
no  failure  of  speech  comprehension.  He  understands  everything 
that  is  said  to  him,  he  reads,  writes,  and  tells  time  correctly.  He 
carries  out  verbal  serial  instructions  correctly  as  long  as  these  embody 
only  three  factors.  If  they  embody  four  factors,  he  fails.  If  the 
serial  instructions  are  written  instead  of  verbal,  he  again  complies 
correctly;  he  again  fails,  however,  when  the  number  of  factors  is 
four,  unless  he  stops  in  course  repeatedly  to  read  his  instructions.  It 
is  also  noted  that  while  he  is  able  to  do  simple  sums  in  arithmetic,  he 
fails  as  soon  as  the  additions  or  subtractions  become  at  all  compli- 
cated. At  one  time,  also,  as  do  aphasics  so  frequently,  he  began  an 
addition  at  the  left  hand  column;  possibly  embarrassment  and  con- 
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fusion  played  some  lole  in  this  gross  error,  which  he  did  not  himself 
perceive;  the  test  was  made  at  the  blackboard,  and  in  the  presence  of 
a  class  of  students.  However,  his  marked  arithmetical  incompetence 
is  rather  remarkable,  inasmuch  as  he  was  by  profession  a  draughts- 
man, and,  if  he  is  to  be  believed,  well  educated.  The  question 
arises,  of  course,  whether  in  lesions  so  gross  as  those  of  pseudobulbar 
palsy  there  is  not  necessarily  some  general  mental  impairment.  The 
fact,  however,  whatever  its  explanation,  is  exceedingly  interesting. 
It  becomes  especially  so  when  we  turn  our  attention  to  the  next  case, 
the  one  which,  at  first  sight,  seems  to  be  one  of  pure  or  subcortical 
motor  aphasia. 

R.  J.,  aged  sixty-three  years,  male,  right-handed,  suffered  six 
weelis  before  admission  to  the  hospital  with  a  right-sided  hemiplegia. 
This  hemiplegia  was  slight  and  of  short  duration.  At  the  time  of  his 
admission  to  the  hospital  his  physical  examination  was  negative, 
save  that  the  grip  of  the  right  hand  was  not  quite  as  good  as  the  left, 
and  that  there  was  some  flattening  of  the  right  lower  face.  He  could 
not  retract  the  right  angle  of  the  mouth  as  well  as  the  left.  He  could 
not  whistle.  He  could  protrude  the  tongue  well  and  move  it  in  all 
directions.  He  suffered,  however,  from  a  marked  impairment  of 
speech,  and  was  at  once  classified  as  a  "motor  aphasic." 

Examined  in  detail,  it  is  found  that  he  presents  a  high  degree  of 
anarthria.  This  is  so  great  as  strikingly  to  resemble  the  anarthria  of 
the  pseudobulbar  case  just  cited.  He  gives  his  name  as  Josup  Josun, 
which  is  intended  for  Robert  Johnson;  pronounces  "yes"  at  times 
correctly,  at  times  as  "gess,"  and  "no"  frequently  as  "do."  Enun- 
ciation is  very  indistinct  and  difficult  to  follow;  often  final  syllables  are 
not  pronounced  at  all.  He  counts  aloud,  but  with  marked  dysarthria : 
bon  (1),  tno  (2),  tee  (3),  our  (4),  fiz  (5),  chick  (6),  cheven  (7),  eat  (8), 
etc.  He  recognizes  objects  and,  making  allowance  for  his  high  degree 
of  anarthria,  names  them  correctly.  He  can  repeat  after  me  short 
sentences,  but  with,  of  course,  marked  anarthria.  When  the  sentence 
contains  two  phrases,  the  repetition  is  very  incomplete.  When  the 
sentence  contains  three  phrases,  each  embodying  a  separate  idea,  he 
always  fails;  what  he  says  becomes  completely  unintelligible. 

The  patient  is  on  duty  as  cook  for  the  night  watchmen;  the  head 
nurse  states  that  in  the  mornings  he  asks  for  his  supplies  in  one  word, 
or  in  separate  words,  never  in  phrases  or  sentences.  Frequently, 
instead  of  attempting  to  communicate  his  wants  by  word  of  mouth, 
he  wall  write  them;  e.  g.,  "  Kindly  give  me  some  sugar.  Dining-room 
men  used  mine."  Again,  "The  men  in  the  dining  room  stopped  me 
taking  potatoes  for  the  night  men.  They  grumble  w^hen  they  don't 
get  potatoes.  They  cook  them  for  supper  and  breakfast."  It  should 
be  added  that  he  discharges  his  duties  as  cook  well.  He  can  also 
write  at  dictation  simple  words.  In  writing  sentences,  he  usually 
begins  properly,  but  soon  makes  mistakes.  Tested  verbally  as  to 
carrying  out  serial  instructions,  he  complies  promptly  and  readily. 
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In  this  respect  lie  does  not  diiier  in  tlie  least  from  the  pseudobulbar 
case  just  cited.  If,  however — and  this  is  the  important  point  in  his 
case  next  to  the  anarthria — if  he  be  handed  a  series  of  written  instruc- 
tions, he  carries  them  out  imperfectly,  and  even  with  the  written 
instructions  in  his  hand  he  sometimes  fails  altogether.  In  other 
words,  he  betrays  an  alexia — an  alexia  which  consists  in  the  inability 
to  comprehend  properly  the  written  instructions.  When  he  attempts 
to  read  aloud,  only  a  few  words  here  and  there  can  be  understood. 

Here,  then,  is  a  case  the  anarthria  of  which  closely  resembles  that 
of  pseudobulbar  palsy,  and  which  is,  notwithstandino;,  associated 
with  an  alexia  present  in  a  degree;  but  for  this  symptom  the  case 
would  fit  exactly  into  the  group  of  subcortical  or  pure  motor  aphasias. 
Does  he  not,  however,  even  in  this  respect  resemble  the  case  of 
pseudobulbar  palsy  just  cited?  For,  in  the  latter,  let  us  recall  there 
was  also  a  distinct  difficulty  in  the  interpretation  of  written  instruc- 
tions. The  case  of  R.  J.  suggests  to  our  minds  the  query,  Does  pure 
motor  aphasia  really  exist  in  nature?  Personally,  I  have  never  met 
with  it;  is  it  not  always  pseudobuUiar  palsy? 

The  patient  suffering  from  pseudobulbar  palsy,  we  will  recall,  was 
constantly  laughing;  indeed,  he  presents  a  typical  instance  of  the 
automatic  laughter  not  infrequently  met  with  in  pseudobulbar  palsy. 
In  our  third  patient  we  have  an  instance  of  a  motor  aphasic 
who,  like  the  pseudobulbar  case,  is  constantly  laughing.  Briefly, 
W.  W.,  aged  fifty-seven  years,  right-handed,  right-sided  hemiplegic, 
has  a  pronounced  anarthria,  his  speech  being  limited  to  "yes"  and 
"do"  (for  "no");  he  understands  much  that  is  said  to  him,  executing 
serial  instructions  fairly  well;  he  suffers,  however,  from  a  pronounced 
alexia.  While  he  is  able  to  read  an  occasional  isolated  word,  he  fails 
utterly  to  construe  a  sentence  and  fails,  therefore,  in  executing 
written  instructions.  Other  than  this,  he  presents  no  peculiarities 
save  that  he  laughs,  laughs  automatically,  laughs  just  as  much  as 
does  the  patient  with  pseudobulbar  palsy.  I  have  occasionally  met 
aphasics  who  laughed  readily,  laughed  a  great  deal,  but  I  have  never 
met  one  who  laughs  quite  as  much  as  W.  W.  On  the  other  hand,  as 
is  well  known,  there  are  aphasics  who  weep  readily — who  are  readily 
provoked  to  weeping  during  an  examination.  Of  course,  it  may  be 
claimefl  that  laughter  and  weeping  in  pseudobulbar  palsy  and 
laughter  and  weeping  in  aphasia  are  merely  analogous  facts  and  bear 
no  clinical  or  pathological  relations  to  each  other.  To  me,  however, 
the  facts  are  most  suggestive,  both  clinically  and  pathologicallv, 
especially  when  we  take  into  consideration,  on  the  one  hand,  the 
known  involvement  of  the  lenticula  in  pseudobulbar  palsy,  and  the 
involvement  of  the  lenticula  as  claimed  in  the  anarthria  of  Marie 
and  found  to  exist  among  others  in  one  of  my  own  (published)  cases. 
The  j)athology  of  automatic  laughter  and  weeping  is,  of  course,  not 
known,  that  is,  if  it  have  a  pathology  apart  from  that  of  pseudobulbar 
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palsy;  that  we  meet  with  it  at  times  in  Broea's  aphasia  is  not  sur- 
prising if  some  relation  between  the  two  affections  be  admitted. 

It  might  be  claimed  that  our  case  of  pseudobulbar  palsy  is  in 
reality  a  case  of  aphasia;  that  this  is  shown  by  the  fact  that  the  first 
stroke,  which  was  left-sided,  was  not  followed  by  the  speech  disturb- 
ance, but  that  the  latter  ensued  only  upon  the  second  or  right-sided 
stroke.  However,  the  fact  that  both  strokes  were  slight  and  transient 
in  character,  as  they  so  often  are  in  pseudobulbar  palsy,  so  as  to  leave 
little  subsequent  physical  evidence,  and  the  further  fact  that  the 
})atient  presents  distinct  wealcness  of  the  lips,  that  he  is  unable  to 
hold  liquids  in  his  mouth,  has  difficulty  in  swallowing,  cannot  close 
his  mouth  firmly,  cannot  whistle,  and,  although  the  tongue  presents 
no  atrophy,  that  he  cannot  protrude  it  beyond  the  lips  and  cannot 
move  it  well  up  or  down  or  to  either  side,  prove  conclusively  that  the 
case  is  one  of  pseudobulbar  palsy  and  not  aphasia,  and  yet  some  of 
the  clinical  findings  are,  as  already  pointed  out,  suggestive  of  aphasia. 

The  Significance  of  x\lexia.  To  my  knowledge  no  attempt  has 
ever  been  made  adequately  to  explain  the  intimate  association  of  the 
loss  of  motor  speech  and  alexia.  It  is  in  my  experience  a  strildng 
fact  that  in  by  far  the  larger  number  of  cases  of  Broea's  aphasia  the 
loss  of  the  power  to  read  exceeds — and  usually  decidedly — the  loss 
of  the  power  to  comprehend  spoken  speech.  If  the  loss  of  motor 
speech  depends  upon  lesion  of  the  third  frontal  convolution,  why 
this  remarkable  association  with  alexia?  Is  it  not  a  more  reasonable 
explanation  to  assume  that  the  lesion,  whatever  its  situation,  is  one 
which  interferes  with  speech  comprehension — the  one  symptom 
common  to  all  aphasics — and  that  the  form  of  speech  comprehension 
which  of  necessity  suffers  most  is  the  comprehension  of  written 
speech  ?  Comprehension  of  spoken  speech  is  a  faculty  as  old  as  the 
race,  comprehension  of  written  speech  at  most  an  acquisition  of  a 
few  generations.  Which  faculty  would  we  expect,  therefore,  to 
suffer  most?  Is  it  not  natural  that  the  infinitely  older  and  basic 
faculty  of  the  comprehension  of  spoken  speech  should  frequently 
suffer  less,  or  even  little,  while  the  power  to  comprehend  written 
speech  is  literally  swept  away? 

It  is  quite  evident  that  in  the  study  of  aphasia  general  conceptions 
of  cerebral  function  must  ever  be  kept  in  mind,  lest  special  reasoning 
lead  us  too  far  astray.  It  is  for  this  reason  that  general  procedures, 
such  as  the  serial  instructions  of  Marie,  often  prove  so  valuable.  The 
serial  instructions  are  a  test,  (1)  of  the  general  faculty  of  speech 
comprehension;  (2)  of  the  presence  of  apractic  elements;  (3)  of  the 
general  intellectual  integrity.  Apraxia,  when  present  in  aphasia, 
means  necessarily  a  lesion  of  great  extent  or  a  lesion  involving  widely 
diffused  associations.  General  intellectual  impairment,  of  course, 
argues  for  a  still  more  extensive  diffusion  of  the  morbid  condition. 

The  application  of  the  theory  of  the  diaschisis  of  von  Monakow 
enables  us  to  explain  many  of  the  vagaries  of  the  lesions  of  aphasia. 
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How  greatly  the  lesions  vary,  both  in  location  and  size,  is  well  known ; 
this  is  especially  apparent  in  the  revisions  of  von  Monakow  and  of 
Moutier.  In  a  measure  the  theory  of  the  diaschisis  enables  us  to 
reconcile  these  variations,  and  it  also  enables  us  to  explain  the  sus- 
pension of  function  with  subsequent  recovery.  It  cannot,  however, 
enable  us  to  upbuilt!  a  function  once  destroyed.  Thus,  given  a  lesion 
of  the  third  frontal  convolution,  with  loss  of  the  emissive  speech 
function  and  subsequent  recovery  of  this  function,  diaschisis  cannot 
be  invoked  to  explain  the  recovery  of  that  function  as  the  function  of 
the  part  destroyed,  namely,  of  the  third  frontal  convolution.  To  main- 
tain that  the  neighboring  cortical  areas  have  assumed  the  function, 
or  that  the  function  has  been  restored  because  the  individual  hap- 
pened to  be  ambidextrous,  is  virtually  begging  the  question.  The 
obvious  objections  to  such  explanations  have  already  been  pointed 
out  by  others.  However,  whether  the  third  frontal  is  or  is  not  con- 
cerned in  aphasia  is  really  not  an  important  matter.  If  it  is,  the 
clinical  and  pathological  evidence  should  be  forthcoming.  All  will 
agree,  I  think,  that  this  evidence  is  at  the  present  day  most  meagre. 
It  is  certainly  significant  that  permanent  speech  disturbances  do  not 
follow  lesions  limited  to  the  third  frontal  convolution.  It  is  quite 
safe  to  assert  that  thus  far  not  a  single  unequivocal  case,  a  case  free 
from  criticism,  has  appeared  in  the  literature.  As  Marie  has  pointed 
out,  and  later  Pick  and  von  ]\Ionakow,  permanent  disturbances  of 
speech  associated  with  lesion  of  the  third  frontal  convolution  are 
only  present  in  cases  in  which  the  lesion  is  deeply  penetrating  and 
extensive  in  its  distribution.  Negative  cases,  that  is,  non-involvement 
of  the  third  frontal  convolution,  on  the  other  hand,  are  not  at  all 
infrequent.  I  have  myself  only  recently  acquired  two  such  speci- 
mens; a  third  I  placed  on  record  a  few  years  ago. 

In  the  foregoing  paragraphs  I  have  purposely  refrained  from  the 
use  of  terms  implying  special  theories,  such  as  word  blindness,  word 
deafness,  transcortical,  subcortical,  or  conduction  aphasia,  or 
paraphasia.  I  have  thought  it  wiser  to  lay  stress  upon  general  facts 
such  as  in  my  judgment  lend  clearness  to  our  conceptions  of  the 
speech  function  and  react  indirectly  upon  our  conceptions  of  cerebral 
activities  in  general. 
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SCHOOL  LIFE  AND  ITS  RELATION  TO  THE  CHILD'S 
DEVELOPMENT.' 

By  Thomas  Morgan  Rotch,  M.D., 

PROFESSOR  OP  PEDIATRICS  IN  THE  HARVARD  MEDICAL  SCHOOL.  BOSTON'. 

I  suppose  it  is  generally  known  that  a  great  wave  of  interest 
has  been  passing  over  this  country  din-ing  the  last  two  or  three 
years.  This  wave  is  a  movement  in  favor  of  so  changing  the  laws 
of  the  different  States  that  the  early  life  of  human  beings  should  be 
more  protected  than  it  now  is  under  the  State  laws  which  govern 
matters  pertaining  to  child  labor.  A  great  deal  of  discussion  has 
also  been  carried  on  regarding  the  local  government  of  the  public 
schools.  The  object,  in  both  instances,  has  been  to  investigate 
whether  the  laws  which  have  existed  for  many  years  are  the  best 
that  can  be  made,  and  whether  we,  in  grading  our  public  schools, 
are  really  carrying  out  ideas  which  from  a  modern  point  of  view 
are  considered  best.  There  is  no  doubt,  in  regard  to  the  former 
proposition,  that  the  laws  governing  child  labor  are  not  only  funda- 
mentally wrong  from  their  lack  of  wisdom,  but  that  even  if  they 
were  right,  they  are  so  constituted  that  they  cannot  be  properly 
enforced. 

While  carrying  on  some  scientific  work  in  connection  with  the 
development  of  early  life,  by  means  of  the  Rontgen-rays,  I  arrived 
at  certain  conclusions  which  proved  to  me  that  those  who  are  in 
charge  of  the  welfare  of  children  are  ignorant,  in  many  ways, 
regarding  certain  facts  connected  with  the  physical  condition 
of  children.  As  a  corollary  to  this,  it  was  easy  to  show  that 
many  of  the  rules  made  in  the  past  for  the  good  of  children,  are 
with  our  present  knowledge  manifestly  far  from  beneficial,  and, 
in  fact,  are  founded  on  ignorance  of  the  latest  scientific  modern 
investigations.  Ignorance  in  itself  is  not  a  crime,  but  when  we 
who,  as  developed  adults,  are  supposed  to  protect  by  our  knowl- 
edge an  earlier  stage  of  development  which  is  manifestly  unfit  to 
judge  for  and  care  for  itself,  ignorance  becomes  a  crime  if  we  wil- 
fully do  not  make  ourselves  cognizant  of  what  science  is  teaching 
us.  I  shall,  therefore,  try  to  point  out  some  plain  truths,  such  as, 
from  a  medical  point  of  view,  have  come  to  my  notice  in  connection 
with  the  rearing  of  young  children,  the  fitting  of  these  children  to 
become  good  citizens  in  the  future,  and  their  being  prepared,  both 
physically  and  mentally,  to  judge  of  and  adjudicate  the  great  ques- 
tions which  must  come  before  them  in  matters  of  legislation  for  their 
country.     An  educated  mind  without  a  sound  liodv  is  as  unfitted 


1  The    Sunday    1- ice    Lecture,    delixered    at     the     Harvard     Medical     School,     Boston, 
March  14,   1909. 
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h)  (leal  vigorously  ami  wisely  with  the  qiieslions  of  the  day,  as  is 
a  good  foot  for  walking  when  imprisoned  in  a  tight  boot. 

Physical  suffering  perverts  good  judgment  wherever  it  appears 
and  whenever  it  is  allowed  to  continue.  It  is  manifestly  the  case 
at  present  that  the  young  of  our  country  are  not  protected  by  cer- 
tain laws  and  certain  rules,  which  are  supposed  to  protect  them 
during  the  formative  period  of  their  lives,  when  proper  and  wise 
protection  means  prevention  from  possible  future  and  lasting  injury 
to  both  brain  and  body.  I  shall  not,  here,  present  the  reasons  why 
I  am  so  firmly  impressed  that  the  various  laws  and  investigations 
in  connection  with  child  labor  have  been  founded  on  a  wrong 
basis,  although  carried  on  by  those  who  are  enthusiastically  honest 
in  the  reforms  which  they  are  endeavoring  to  make.  I  shall  merely 
state  that  the  results  of  my  investigations  point  toward  the  funda- 
mental principle  that  a  child's  physical  life  should  be  the  first  factor 
in  the  problem  of  arranging  and  moulding  this  life  which  we  as 
adults  have  to  solve. 

The  question,  therefore,  immediately  comes  up  as  to  whether 
there  is  any  known  means  by  which  we  can  readily  determine,  in  a 
large  number  of  cases  and  in  a  limited  time,  what  the  child's  physical 
condition  as  represented  by  its  development  really  is.  We  know 
that  we  cannot  judge  of  these  conditions  by  height,  or  by  weight, 
or  by  the  eruption  of  the  teeth.  All  these  sources  of  evidence  which 
for  so  many  years  we  have  considered  to  be  reliable  as  indices  to 
aid  us  in  our  work  have  one  by  one  proved  to  be  falacious.  The 
tall,  undeveloped  child,  the  heavy  child  with  w-eak  underlying 
muscles  and  bones,  and  the  frequent  variations  as  the  result  of 
modern  life  and  parentage  which  occur  in  the  appearance  of  the 
teeth,  are  not  manifestations  on  which  w^e  can  build  up  a  system  for 
grading  children.  A  much  more  accurate  system  is  needed  to 
determine  when  they  shall  be  allowed  to  undertake  certain  degrees 
of  manual  labor  and  certain  strains  in  athletic  sports,  and  to  give 
out  the  mental  energy  required  for  the  different  grades  of  study 
during  their  school  life.  It  is  this  latter  class  of  cases  to  which  I 
wish  to  direct  attention. 

The  guide  to  the  grading  of  children  in  school,  from  time  im- 
memorial, has  been  based  in  great  measure  on  the  number  of  years 
since  they  were  born ;  that  is,  chronologic  age  has  held  a  position  in, 
and  has  exercised  an  influence  over,  child  life  for  so  many  years  that  it 
has  become  one  of  the  traditions  of  the  past,  and  traditions,  as  you 
well  know,  are  difficult  to  set  aside.  My  investigations  with  the 
Rontgen-rays  show  very  conclusively  that  because  a  number  of 
children  are  born  in  the  same  year  it  does  not  follow^  that  these 
children,  as  years  go  on,  have  developed  equally;  on  the  contrary, 
after  a  few  years  some  may  be  far  ahead  of  the  development  of  the 
average,  and  some  below  that  average.  We  also  know  that  the 
question  of  development  which  indicates  strength  and  the  power 
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of  resistance  to  external  iiiHiiences  is  so  closely  connected  with  a 
rliild's  mental  and  physical  condition  that  we  can  no  longer,  with 
our  present  knowledge,  keep  this  element  in  the  background.  If 
twenty  boys,  or  twenty  girls,  all  of  whom  were  ten  years  old 
chronologically  were  pitted  ten  against  ten,  whether  in  football 
or  in  basket  l)all,  a  very  evident  discrepancy  in  strength,  resisting 
power,  and  in  endurance  would  become  at  once  manifest.  This 
difference  in  the  individual  development  of  these  children  can  easily 
be  made  manifest  by  a  Rontgen  picture  of  the  underlying  frame- 
work of  their  bodies,  which  represents  the  basis  on  which  their 
individual  strength  should  be  judged.  Quite  a  number  of  these 
twenty  children  can,  in  this  way,  be  show^n  to  be  perhaps  a  year  or 
a  year  and  a  half  in  advance  of  what  they  would  average  when 
judged  by  their  equal  chronologic  age;  some  of  them  would  be 
found  to  l3e  a  year  or  a  year  and  a  half  below  this  standard  average 
of  development.  In  this  case,  therefore,  we  should  likely  have  ten 
of  the  children  whose  development  is  only  that  of  the  average 
chronologic  age  of  eight  and  a  half  pitted  against  ten  who  had  the 
average  of  ten  and  a  half  years  of  age.  It  is  through  these  dis- 
crepancies that  this  subject  has  been  brought  to  my  notice  most 
vividly,  when  I  have  seen,  as  often  happens,  children  with  an  in- 
sufficient anatomical  development  brought  to  consult  me  for 
anemic  and  weakened  conditions  often  verging  on  nervous  pros- 
tration, which  conditions  have  been  evidently  produced  by  the 
endeavor  to  keep  these  children  abreast,  in  both  school  and  athletics, 
of  children  of  an  equal  age. 

In  the  rearing  of  our  children,  therefore,  we  should  not  be  in- 
fluenced entirely  by  their  chronologic  age,  but  should  study  their 
individual  development,  and  grade  them  in  divisions  of  perhaps 
A,  B,  C,  D.  In  this  way  we  shall  prevent  a  child,  in  its  daily  life, 
from  having  its  tissues,  whether  of  brain  or  body,  overwhelmed  by 
vmnecessarily  advanced  surroundings. 

A  possible  index  by  which  we  can  intelligently  determine  what 
the  surroundings  of  a  special  child  shall  be,  can,  so  far  as  my  studies 
have  carried  me,  be  learned  from  an  investigation  of  the  changes 
in  the  development  of  the  joints  from  birth  to  adolescence.  In  one 
or  two  seconds,  without  the  slightest  danger  to  the  child,  a  Rontgen 
picture  can  be  taken  of  an  especial  joint. 

In  the  course  of  my  investigations  of  some  hundreds  of  cases, 
in  which  I  have  studied  the  joints  in  normally  developed  children, 
it  has  been  shown  that  it  is  not  necessary,  in  most  cases,  to  take 
a  picture  of  all  the  joints.  It  has  also  been  shown  that  in  healthy 
individuals,  during  the  formative  period  of  early  life,  the  bones  of 
the  wrist  in  a  very  large  number  of  cases  are  so  comparatively 
uniform  in  their  development  in  comparision  with  the  other  joints, 
that  they  can  be  taken  as  an  index  of  the  development  of  the  special 
child.     It  is  of  great  significance  that  this  anatomical  index  will  be 
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c»f  niarkcil  \;ilii<>  in  (lio  (Irfcriiiiiiatioii  of  the  (|ii('sti()iis  coiincclt'd 
with  child  labor  if  we  remember  how  children,  so  far  as  labor  is 
concerned,  are  graded,  mainly  on  a  chronologic  basis.  'J'he  law 
may  say  that  a  child  shall  not  enter  a  mill  until  it  is  twelve  years  old. 
The  parents  wish  to  have  that  child,  for  pecuniary  reasons,  enter 
a  mill;  they  therefore  swear  falsely  to  the  child's  age.  The  child, 
again,  may  be  tall  for  its  age,  and,  although  it  is  only  eleven  years 
old,  may  look  as  if  it  were  twelve.  Large  numbers  of  false  birth 
certificates  also  exist  in  this  country,  so  that  a  chronologic  law 
can  easily  be  avoided.  This  is  proved  by  the  number  of  children 
who,  though  manifestly  unfitted  for  the  work  which  is  given  to 
them  in  the  mills,  are  found  in  the  mills  and  are  honestly  supposed 
to  be  within  the  requirements  of  the  law,  although  they  not  only 
may  not  really  be  of  the  chronologic  age  required  by  the  law,  but 
even  if  they  are  of  that  age,  may  not  be  in  any  way  fitted  to  perform 
the  work  allotted  to  them. 

This  same  reason  can  be  applied  to  the  grading  of  children 
in  the  schools.  Their  age,  in  most  cases,  at  least,  is  honestly  given, 
but  it  is  readily  seen  that  if  they  are  graded  chronologically,  the 
same  conditions,  both  physically  and  mentally,  which  are  good 
and  proper  for  some  of  these  children,  are  manifestly  bad  for  others. 
This  same  reasoning  holds  good  in  regard  to  the  question  of  kinder- 
garten. Much  more  definite  decisions  should  be  made  on  the  time 
when  an  individual  child  should  begin  with  its  kindergarten,  or 
should  l)e  advanced  to  the  school  grades,  than  is  now  the  case. 
It  is  an  argument  based  on  false  conclusions  to  say  that  a  bright 
and  precocious  child  should  be  advanced  in  its  school  grade  until 
it  meets  with  brains  which  are  capable  of  safely  imdertaking  mental 
study  beyond  that  met  with  in  the  grade  of  the  chronologically 
younger  children,  where  the  bright  child  is  at  first  classed.  These 
older  brains,  being  more  developed,  are  not  harmed  by  the  physical 
demands  which  become  strains  to  the  bright  brain  of  the  younger 
child.  Precocious  children  should,  from  this  reasoning,  not  be 
advanced  to  a  grade  in  the  school  which  represents  a  higher  type 
of  physical  development,  but  should  be  employed  in  mastering  the 
numerous  school  occupations  of  the  present  day  which  can  be 
acquired  out  of  doors  in  connection  with  physical  exercises.  These 
bright  brains  should  not  be  allowed  to  be  advanced  to  a  school 
grade  of  higher  physical  development  until  their  physical  develop- 
ment corresponds  to  their  mental  power. 

This  rule  of  making  the  development  of  a  child  correspond  to 
its  mental  condition  works  in  both  wavs.  If  a  child  has  a  bright, 
m  one  sense  precocious  brain,  beyond  its  chronologic  age,  but  at  the 
same  time  has  an  anatomical  development  corresponding  to  the 
development  of  its  brain,  it  can  then  be  advanced  into  a  higher 
grade  chronologically  without  harm. 
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There  is  no  doubt  that  the  principle  of  grading  children  by  divi- 
sions of  development  determined  by  some  anatomical  index,  which 
can  be  obtained  by  means  of  the  Rontgen  rays,  will  be  the  grading 
of  the  future.  We  should  consider,  also,  that  the  question  of  exact- 
ness plays  a  very  important  role  when  we  are  determining  what 
this  developmental  index  should  be.  The  Rontgen-rays  in  their 
picture  tell  the  truth,  and  by  means  of  this  truth  we  have  a  power- 
ful weapon  with  which  we  can  oppose  the  deliberate  falsehoods  of 
parents,  guardians,  officials,  and  of  those  who,  for  commercial 
reasons  and  through  excessive  greed,  wish  to  obtain  lal^or  at  the 
low  cost  at  which  it  can  be  bought  when  children  are  employed. 

Of  equal  importance  with  the  labor  problem,  in  its  direct 
baneful  influence  on  the  child's  life,  is  the  unwise  and  almost 
criminal  desire  of  parents,  guardians,  and  school  teachers,  to 
advance  the  child  in  school  as  fast  as  its  brain,  as  a  piece  of 
machinery  for  acquiring  knowledge,  will  allow,  without  consider- 
ing that  any  piece  of  machinery,  no  matter  how  good,  may  be  over- 
strained and  rendered  unfit  for  use  when  its  function  is  pressed 
beyond  what  it  is  intended  to  carry.  Overtaxed  physical  condi- 
tions may  result  in  weakened  brain  power.  A  bright  brain  is  not 
necessarily  strong  in  its  functions.  Overtaxed  mental  capacity 
may  result  in  physical  weakness.  It  is,  therefore,  only  a  common 
sense  view  of  the  subject,  and  one  which  I  hope  every  one  will  try 
to  understand  and  try  to  carry  out  in  his  or  her  children's  lives, 
namely,  to  insist  that  the  grading  of  children  in  school  shall  be 
based  upon  an  equality  of  physical  and  cerebral  strength.  This 
simply  means  equality  in  development.  This,  again,  simply  means 
a  determination  by  means  of  an  anatomical  index  of  what  the 
special  development  is.  This,  however,  does  not  mean  that  a  highly 
developed  physical  condition,  with  a  corresponding  mental  condi- 
tion, should  interfere  with  the  line  of  action  which  I  have  just 
laid  down.  The  dull  brains  with  a  highly  developed  physical 
condition  can  be  left  to  take  care  of  themselves.  The  brain  in 
this  case  is  taking  its  rest,  will  not  exert  itself,  and  will  rarely  be 
harmed.  These  children  can  be  allowed  to  fall  back  in  their  classes 
no  matter  what  their  physical  development  is,  and  educators  can 
place  them  where  they  wish. 

A  great  deal  of  harm  comes  to  children  through  their  parents 
and  guardians  supposing  that,  because  their  neighbors'  children  are 
allowed  to  take  up,  according  to  their  chronologic  age,  certain  tra- 
ditional or  modern  amusements  or  studies,  according  to  the  com- 
munity in  which  they  live,  their  children  also  are  equal  to  standing 
the  same  more  or  less  necessary  strain.  For  some  children  the  con- 
tinual round  of  dancing  school,  music  lessons,  children's  theaters, 
and  other  outcomes  of  civilization  involving  exaggerated  physical 
and  mental  activities,  are  clearly  pernicious,  unless  under  very  care- 
ful supervision,  a  supervision  which  should  be  adapted  to  the  needs 
and  capabilities  of  the  especial  child. 
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Fig.  1. — Thp  wrist  of  a  girl,  aged  six  montlis,  in  which  only  two  small  bones  are  seen  to 
have  appeared  in  the  cartilage  of  the  wrist. 


Fig.  2. — The  wrist  of  a  girl,  aged  two  and  three-fourth-  •. .  n-.   m  which  tliere  are  three 
carpal  bones — thus  representing  a  higher  degree  of  development  than  is  seen  in  Fig.  1. 
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To  those  who  have  conscientiously  studied  children,  not  merely 
in  their  diseases,  but  as  they  are  seen  in  their  homes,  in  their  nur- 
series, in  their  play,  and  in  the  many  phases  of  the  routine  of  the 
various  out-of-school  occupations,  in  fact,  in  all  the  many  means 
of  wear  and  tear  which  are  brought  to  bear  on  the  modern  child,  it 
is  an  easy  matter  rightly  to  understand  the  bad  results  which  are 
so  often  attributed  to  the  scliool,  and  often  attributed  unfairly.  It 
is  the  combination  of  all  which  is  required  of  children  out  of  school, 
as  well  as  in  scliool,  which  brings  about  the  last  drop  in  the  bucket. 
If  we  could  begin  all  over  again,  and  grade  our  children  on  the 
basis  of  an  equal  mental  and  physical  development,  half  of  the 
disturbances  of  early  life  which  come  under  the  notice  of  the  physi- 
cian would  cease  to  be  in  evidence. 


Fk;.  3. — The  wrist  of  a  girl,  also  aged  two  and  three-fourths  years,  showing  with  its  four 
carpal  bones  a  still  higher  degree  of  development  than  does  Fig.  2. 


The  tendency  of  what  our  educators  call  the  most  advanced 
education  is  to  harm  the  well-being  of  individuals  who  must  eventu- 
ally become  citizens  and  govern  other  human  beings.  Numerous 
instances  can  be  quoted  as  to  how^  misguided  are  the  ideas  of  certain 
educators,  even  though  they  be  prominent  as  educators.  We 
can  hardly  believe  that  a  body  of  so-called  educators,  meeting 
(ogether  to  arrange  their  schedule  for  the  teaching  of  children 
through  graded  years,  should  gravely  debate  among  themselves 
what  studies  each  of  them  would  prefer  to  teach  in  such  and  such 
a_iyear,  rather  than  at  what  stage  of  development,  both  in  mind  and 
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in  l)0(.ly,  it  is  best  for  i\\v  cliild  (o  lie^nii  siicli  sdidies;   v<'(  (liis  has 
lately  happened. 

The  parents  aiv  often  nuich  more  at  fault  tlian  are  the  teachers. 
The  parents,  as  a  rule,  wish  to  see  their  children  advanced  as  rapidly 
as  possible,  and  this  phenomenon,  which  may  be  called  greed  of 
mind,  corresponds  to  what  in  child  lal)or  we  have  called  greed  for 
money.  The  school  teachers  over  and  over  again  protest  against 
the  child's  being  forced  to  do  work  beyond  its  physical  capacity, 


Fig.  4. — The  wrist  of  a  girl,  aged  three  and  a  half  year.s,  with  an  even  greater  degree  of 
development,  as  represented  by  five  carpal  bones. 

but  rarely  can  induce  the  parents  to  take  a  more  common  sense 
point  of  view  until  the  child's  physician  tells  them  that  if  this  prin- 
ciple is  carried  out  much  longer  the  child  may  become  n  cripple 
for  life. 

It  is  very  evident,  from  what  I  have  said,  that  the  school  life 
of  a  child  has  a  very  strong  and  important  influence  in  relation 
to  its  development.  I  ask,  therefore,  tho.se  who  are  interested 
in   the   welfare  of   children   to  prevent    this   unjustifiable   grading 
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of  children  in  their  school  life.  Overtaxing  the  functions  of  the 
brain  will  result  in  mental  fatigue,  and  this,  in  its  turn,  will  affect 
the  entire  nervous  organization  of  the  child  and  retard  its  physical 
development.  This  lowering  of  a  child's  nervous  force  and  interfer- 
ing with  its  physical  development  renders  the  child  more  vulnerable 
to  disease,  so  that  in  order  to  reduce   the   high   mortality  which 


Fig.  5. 


-The  development  and  massing  of  the  bones  of  the  wrist  in  a  girl,  aged  eight  and 
one-fourth  years. 


occurs  ii*  children,  we  should  see  to  it  that  by  dealing  with  this 
developmental  idea  the  child's  power  of  resistance  is  increased,  and, 
becoming  in  this  way  less  vulnerable  to  disease,  it  will  not  only 
have  its  life  preserved  where  otherwise  it  might  be  lost,  but  in 
its  future  life  will  enjoy  a  vigorous  and  healthful  existence. 
The  remedy  for  the  evils  which  at  present  surround  the  school 
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life  of  young  human  beings  is  that  the  professed  educators,  the 
school  teachers,  the  parents,  the  guardians,  and  those  physicians 
who  have  devoted  themselves  to  the  study  of  early  life  should 
act  in  accord,  each  giving  to  the  other  the  especial  ideas  which 
have  come  from  the  results  of  their  experience  and  from  the  study 
in  certain  lines  in  which  they  have  lieconie  proficient.  A.s  a  pre- 
recjuisite.  however,  for  all  changes  which  will  in  the  future  be  brought 
to  bear  in  connection  with  earlv  life,  it  should  be  recognized  that 


Fig.  6. — The  greatly  advanced  development  in  number,  size,  and  massing  of  the  bones 
of  the  wrist  in  a  boy,  aged  thirteen  and  one-half  years. 

chronologic  age  should  be  done  away  with  as  a  basis  on  which  to 
grade  children  in  schools,  in  sports,  and  in  the  various  degrees  of 
work  in  which  they  are  employed.  In  fact,  chronologic  age  should 
be  retained  only  for  matters  pertaining  to  the  legal  profession  and  in 
questions  of  inheritance. 

In  order  that  one  may  understand  what  I  mean  by  an  anatomical 
index,  I  append  pictures  (Figs.  1  to  6),  which,  in  their  progression 
from    cartilage    to   bone,    represent    different   degrees    of   strength, 
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owing  to  the  greater  strength  of  hone  over  cartilage.  Starting 
from  an  almost  entire  lack  of  bone  in  the  first  year  of  life,  one  will 
notice  that  these  bones  increase  in  number  and  in  size  until  finally 
the  almost  fully  developed  wrist  is  attained  at  about  the  age  of 
fourteen  to  fifteen  years.  This  assumes  that  the  quality  of  the  bone 
tissue  is  also  normal.  This  also  necessitates  a  qualitative  study  in 
the  future  of  bone  tissue  as  well  as  bone  size. 

It  is  thus  seen  that  there  is  a  complete  series  of  stages  of  develop- 
ment of  the  wrist  from  infancy  to  adolescence,  showing  in  this  way 
different  stages  of  qualitative  and  quantitative  strength,  each  of 
whicli  sliould  be  equal  to  the  endurance  called  for  by  certain  kinds 
of  mental  fatigue  as  well  as  manual  labor. 
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(From  the  Laboratory  of  Anatomy  of  the  University  of  Pennsylvania  and  the  Jefferson 
Medical  College  Hospital.) 

The  hydrothorax  that  sometimes  accompanies  heart  disease 
has  been  recognized  for  many  years.  Why  it  occurs  in  some  cases 
and  not  in  others  is  not  clear,  for  it  is  certain,  as  both  Flint  and 
Da  Costa^  long  since  remarked,  that  the  phenomenon  bears  no 
constant  relation  to  the  extent  of  the  cardiac  disease.  "Not  only 
are  these  lesions  (cardiac)  marked  in  cases  in  which  dropsy  has 
not  occurred,  but  dropsy  occurs  in  other  cases  in  w^hich  the  lesions 
are  comparatively  slight"  (Flint^). 

In  seeking  an  adequate  explanation  for  the  occurrence  of  these 
effusions  we  have  concerned  ourselves  chiefly  with  the  effects, 
the  mechanical  effects,  arising  from  pressure  exerted  by  the  dilated 
heart.  We  recognize  fully  that  before  an  effusion  can  occur  the 
presence  of  factors    other    than    pressure   may  be  necessary,   for 

1  Read  at  a  meeting  of  the  Pathological  Society  of  Philadelphia,  May  27,  1909. 

^  Medical  Diagnosis,  eighth  edition,  p.  422. 

^  Diseases  of  the  Heart,  second  edition,  1870.  p.  37. 
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example,  toxic,  vasomotor,  bacterial,  or  metabolic  influences,  or 
a  hydremic  condition  of  the  blood.  Krehl*  states  in  this  connection: 
"Certain  patients  suifering  from  heart  disease  in  the  state  of  broken 
compensation  show  a  watery  condition  of  the  blood,  both  the  specific 
gravity  and  the  proportion  of  proteids  in  the  blood  being  diminished 
(Grawitz).  A  weakness  of  the  right  ventricle  is  especially  apt 
to  give  rise  to  such  a  thing  in  the  blood.  .  .  .  This  hydremia 
occurs  in  a  comparatively  small  proportion  of  all  cases  of  broken 
compensation;  but  where  it  does  occur  it  is  quite  usual  for  it  to 
disappear  with  any  improvement  in  the  circulation." 

Any  one  of  those  agents,  however,  which  affect  the  composition 
of  the  blood  will  fail  to  account  for  the  fact  that  these  effusions 
have  a  marked  preference  for  one  or  the  other  side  of  the  chest, 
usually  the  right.  That  pressure  alone  will  cause  the  transudate 
is  improbable,  but  it  is  certainly  a  factor  of  the  greatest  importance. 
Another  point  is  that  the  pressure  must  be  from  dilatation,  as  it 
has  long  been  recognized  that  hypertrophy  of  the  heart  by  itself 
is  incapable  of  producing  an  effusion,  and  that  dilatation,  witn  or 
without  valvular  lesions,  is  an  essential  feature. 

Recognizing  that  dilatation  of  the  heart  was  necessary,  most 
observers  contented  themselves  with  the  explanation  that  a  transuda- 
tion resulted  from  ven  us  stasis,  either  alone  or  in  association  with 
impoverishment  of  the  blood.  In  recent  years,  however,  the  azygos- 
vein  theory  has  been  much  in  favor,  largely  as  a  result  of  papers 
published  by  Steele"  and  Stengel.^  Their  explanation  of  these 
effusions,  and  particularly  of  the  right-sided  preponderance,  is 
that  the  dilated  right  heart  by  extension  upward  exerts  pressure 
on  the  root  of  the  right  lung  and  thus  indirectly  pinches  the  azygos 
major  vein  as  it  curses  over  the  root  of  the  right  lung  to  enter  the 
superior  vena  cava.  Baccelli,^  in  1863,  first  called  attention  to 
this  possibility,  although  his  explanation  differed  somewhat  from 
that  of  Steele  and  Stengel.  His  idea  was  that  the  enlarged  heart, 
by  dragging  the  superior  vena  cava  downward,  carried  with  it  the 
vena  azygos  major,  thus  drawing  it  tightly  aroimd  the  root  of  the 
lung  and  causing  it  to  be  compressed. 

WTiat  has  commended  this  theory  to  many  is  the  fact  that  the 
vena  azygos  major  receives  as  tributaries  the  intercostal  veins  of  the 
greater  portion  of  the  right  chest,  vessels  which  drain  the  major 
portion  of  the  right  costal  pleura.  The  natural  assumption  has 
been  that  with  compression  of  this  vein  in  its  upper  part  there 
would  result  a  venous  stasis  on  the  right  side  which  would  lead  to 
a  transudation.     The  theory  has  gained  additional  strength  from 

*  Oinical  Pathologj',  American  edition,  1905,  p.  176. 

*  University  Medical  Magazine,  1897,  Journal  of  the  American  Medical  Association,  October 
1,  1904. 

•University  of  Pennsylvania  Medical  Bulletin,  1901. 

7  Qvioted  by  Steele,  .lour.  Amer.  Med.  A.«soc.,  October   1,  1904. 
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the  fact  that  these  effusions  are  so  frequently  right-sided,  or,  when 
l)ilateral,  greater  on  the  right  side.  When  the  condition  was 
bilateral  the  smaller,  left-sided  effusion  was  explained  on  the  basis 
that  the  vena  azygos  minor,  which  drains  less  of  the  left  chest  than 
does  the  major  of  the  right,  and  empties  into  the  latter  at  the  eighth 
or  ninth  thoracic  vertebra,  would  become  affected  only  secondarily 
and  to  a  slighter  extent. 

Every  concrete  theory  hitherto  advanced  to  explain  the  condition 
has  been  based  on  the  assumption  that  the  fluid  is  derived  from 
the  parietal  pleura;  and,  of  the  ves.sels  of  this  part  of  the  membrane, 
the  azygos  veins  have  been  held  by  most  writers  to  be  the  source 
of  the  fluid.  To  this  explanation  five  objections  can  be  raised: 
(1)  Only  about  two-thirds  of  the  parietal  membrane  is  drained 
by  the  azygos  veins;  (2)  the  collateral  anastomoses  of  the  azygos 
veins  are  so  free  and  so  numerous  that,  in  the  event  of  pressure, 
competent  by-paths  would  soon  be  established  and  carry  away 
any  excess  of  fluid  in  the  azygos  radicles ;  (3)  the  vena  azygos  minor, 
emptying  into  the  major,  is  subject  to  the  same  influences  as  the 
latter,  and  therefore  the  eft"usion  should  always  be  bilateral;  (4) 
it  is  anatomically  impossible  for  the  heart,  either  directly  or  indirectly, 
to  exert  pressure  upon  the  azygos  major  vein;  (5)  it  does  not  explain 
purely  left-sided  effusions. 

1.  First,  as  to  the  azygos  veins  draining  only  about  two-thirds 
of  the  parietal  pleura.  Like  all  serous  membranes,  the  pleura 
consists  of  two  portions,  a  parietal  and  a  visceral,  and  the  circula- 
tion in  the  two  difters  greatly,  each  receiving  and  discharging  blood 
in  vessels  which  belong  to  the  structures  with  which  the  membrane 
is  in  contact.  An  example  of  this  principle  is  afforded  by  the  peri- 
cardium, of  which  the  vessels  of  the  parietal  layer  are  derived  from 
the  thoracic  aorta  and  the  internal  mammary,  while  those  of  the 
visceral  layer  or  epicardium  are  branches  of  the  coronaries.  The 
pleura  has  a  similar  arrangement,  but  for  the  present  the  vessels 
of  only  the  parietal  layer  will  be  considered.  The  arteries  are 
derived  from  the  superior  and  aortic  intercostals,  the  internal 
mammary,  the  mediastinal,  the  oesophageal,  the  bronchial,  and 
the  phrenic,  and  the  return  circulation  is  through  corresponding 
veins. 

The  most  important  thing  to  have  clear  in  this  connection  is  the 
vessels  into  which  these  veins  drain.  The  intercostals  vary  some- 
what at  their  vertebral  ends,  but  the  average  arrangement  is  for 
the  first  intercostal  on  both  right  and  left  sides  to  empty  into  the 
innominate,  while  the  second,  third,  and  fourth  on  the  right  side 
form  a  trunk  which  opens  into  the  vena  azygos  major,  and  the 
remainder  on  this  side  open  separately  into  the  same  vessel.  On 
the  left  side  the  second,  third,  and  some  times  the  fourth  form 
a  trunk,  the  superior  intercostal  vein,  which  opens  above  into  the 
innominate  and  is  connected  with  the  left  upper  azygos  vein.     The 
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iiittM"c()>tals  from  the  Httli  (o  (lir  t-iglitli  t»ii  tlic  Ictl  sidv  Un-iu  tlic 
left  upper  azygos  and  open  into  the  azygoj;  major  or  minor,  while 
the  remaining  intercostals  open  individually  into  the  azygos  minor. 
At  their  sternal  ends  the  upper  nine  or  ten  intercostals  of  both  sides 
oj)en  freely  into  the  internal  mammary,  or  its  musculophrenie 
tril)utary,  the  lower  two  or  three  having  no  such  termination. 

Of  the  remaining  veins  of  the  parietal  pleura,  the  internal  mam- 
maries  empty  into  the  innominate,  the  mediastinal  into  the  same 
vessel,  the  oesophageal  into  the  azygos  and  also  into  the  inferior 
thvroid  and  the  <;astric,  the  bronchial  into  the  azvgos,  the  inferior 
])hrenic  into  the  inferior  vena  cava,  and  the  superior  ])hrenic  into 
the  left  innominate.  The  cervical  pleura  drains  into  the  innominate, 
the  posterolateral  part  of  the  right  costal  pleura  into  the  azygos 
major,  the  upper  third  of  the  posterolateral  part  of  the  left  costal 
j)leura  into  the  innominate  above  and  the  azygos  minor  below, 
and  the  lower  two-thirds  into  the  azygos  minor.  The  anterior 
part  of  the  costal  pleura  empties  its  blood  into  the  internal  mam- 
maries,  the  mediastinal  pleura  into  vessels  which  eventually  reach 
the  innominate  and  the  portal,  and  the  diaphragmatic  pleura  into 
veins  which  are  tributary  to  the  innominate  and  the  inferior  vena 
cava. 

Analysis  of  this  summary  shows  that  the  venous  drainage  of  the 
parietal  ])leura  is  into  widely  separated  vessels,  and  consists  of 
veins  which  open  into  the  azygos  major  and  minor,  the  innominate, 
the  inferior  thyroid,  the  gastric,  and  the  inferior  vena  cava.  The 
deduction  to  be  drawn  from  this  is  that  while  the  azygos  veins 
are  of  importance  in  carrying  away  the  blood  from  the  parietal 
pleura,  only  a  portion  of  the  membrane  is  drained  by  this  system, 
perhaps  not  more  than  two-thirds. 

2.  Second,  as  to  the  numerous  and  wide  anastomoses  of  the 
azygos  veins.  In  order  to  render  clear  this  portion  of  the  discussion, 
it  is  perhaps  advisable  to  give  a  brief  resume  of  the  tributaries 
and  anastomoses  of  the  azygos  veins.  The  tributaries  of  the 
azygos  major  are  the  lumbar,  the  right  intercostals  with  the  excep- 
tion of  the  first,  the  oesophageal,  the  posterior  mediastinal,  the  venous 
plexus  around  the  thoracic  aorta,  the  posterior  pericardiac,  the 
bronchial,  and  the  azygos  minor.  In  connection  with  these  vessels 
it  is  important  to  know  how  extensive  and  how  practicable  are 
their  peripheral  anastomoses.  The  azygos  major  begins  just 
below  the  diaphragm,  and  at  this  point  anastomoses  with  the  right 
ascending  lumbar  vein,  which  connects  it  with  the  four  right  lumbar 
veins  and,  through  the  lowest  of  these,  with  the  iliolumbar  or  the 
common  iliac  vein.  The  azygos  minor  has  the  same  connections 
on  the  left  side,  and  by  these  anastomoses  a  ready  side  track  into 
the  inferior  vena  cava  is  established. 

As  regards  the  intercostals,  "In  the  middle  portion  of  their  course 
the  upper  six  or  seven  veins  give  ofiF  branches,  the  costo-axillary 
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veins,  which  ascend  toward  the  axilla  and  open  into  either  the 
long  thoracic  or  the  thoracieo-epigastric  vein  and  so  into  the  axillary, 
and,  as  it  approaches  the^  vertebral  column  behind,  each  vein 
receives  a  dorsal  branch  which  accompanies  the  spinal  branch  of 
the  intercostal  artery  and  returns  the  blood  from  the  skin  and 
nmscles  of  the  back  and  also  from  the  spinal  column  and  its  con- 
tents, this  drainage  being  by  means  of  a  spinal  branch  which  connects 
with  the  intervertebral  veins. "^  "Laterally,  at  each  intervertebral 
foramen  the  internal  (spinal)  plexuses  send  branches  out  from  the 
spinal  canal  along  the  nerve  trunks,  and  by  means  of  these  inter- 
vertebral veins,  which  have  the  form  of  plexuses  at  their  origin 
and  receive  communicating  branches  from  the  external  vertebral 
plexuses  and  from  the  veins  of  the  spinal  cord,  the  internal  plexuses 
pour  their  blood  into  the  vertebral,  intercostal,  lumbar,  and  lateral 
sacral  veins,  the  connection  with  the  intercostals  being  through 
their  rami  spinales."®  In  addition  to  these  anastomoses  the  upper 
nine  or  ten  intercostals  open  anteriorly  into  the  musculophrenic 
or  internal  mammary  veins.  It  is  evident,  therefore,  that  obstruc- 
tion to  the  flow  of  blood  through  the  intercostals  would  result  in 
the  blood  seeking  and  finding  other  courses,  which  are  many  and 
wide — the  axillary,  the  vertebral,  the  lumbar  and  the  lateral 
sacral. 

The  oesophageal  veins  anastomose  with  the  inferior  thyroid  veins 
above  and  the  gastric  below.  There  are  thus  afforded  paths  into 
the  innominate  and  the  superior  vena  cava  by  way  of  the  inferior 
thyroids  and  into  the  portal  by  way  of  the  gastric.  The  posterior 
mediastinal  veins  open  into  the  left  innominate,  and  the  destination 
of  the  plexus  around  the  aorta  is  probably  into  the  azygos  and 
oesophageal  veins.  The  posterior  pericardiac  veins  anastomose 
freely  with  the  anterior  pericardiac,  which  open  into  the  internal 
mammary,  and  through  these  a  path  is  established  into  the  left 
innominate  or  into  the  superior  vena  cava.  The  bronchial  veins 
anatomose  in  the  lung  with  some  of  the  radicles  of  the  pulmonary 
vein  and  thereby  afford  a  wide  open  channel  for  any  dammed 
back  blood.  The  vena  azygos  minor  (vena  hemiazygos)  begins 
in  the  left  upper  abdomen  and  enters  the  thorax  through  the  left 
crus  of  the  diaphragm.  Thence  it  ascends  at  the  left  side  of  the 
thoracic  aorta  and  at  the  level  of  the  eighth  or  ninth  thoracic  vertebra 
crosses  to  the  left  beneath  the  thoracic  duct  and  thoracic  aorta 
and  empties  into  the  vena  azygos  major.  The  tributaries  of  this 
vessel  are  the  ascending  lumbar  vein,  the  left  lower  four  or  five 
intercostals,  the  oesophageal,  the  posterior  mediastinal,  and  occasion- 
ally the  left  upper  azygos.  The  peripheral  anastomoses  of  these 
vessels  are,  with  the  exception  of  the  left  upper  azygos,  the  same  as 
have  been  described  in  connection  with  the  azygos  major. 

'  Piersol'?  Hmnan  .\natomy,  p.  896.  '  Ibid.,  p.  898. 
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The  left  upper  azygos  vein  (vena  azygos  minor  superior,  or  acces- 
sory hemiazygos)  begins  at  tlie  second  intercostal  space  on  the 
left  side  and  descends  to  the  left  of  the  middle  line.  At  about 
the  eighth  thoracic  vertebra  it  crosses  to  the  right  posterior  to  the 
aorta  and  cesopliagus,  to  empty  into  the  azygos  major.  Sometimes 
it  empties  into  the  vena  azygos  minor  as  the  latter  curves  toward  the 
right,  and  even  when  it  empties  into  the  azygos  major  it  is  frequently 
connected  directly  with  the  azygos  minor.  Its  tributaries  are  the 
upper  seven  or  eight  intercostal  veins,  the  left  posterior  bronchial 
veins,  and  a  twig  which  connects  it  with  the  left  innominate.  The 
potentialities  of  these  have  been  indicated  in  the  description  of  the 
azygos  major. 

It  would  seem  from  this  summary  that  the  possibilities  of  a  wide 
and  ready  collateral  circulation  through  many  by-paths,  some 
leading  into  the  superior  and  some  into  the  inferior  vena  cava,  are 
so  great  that  it  is  almost  unthinkable  that  any  degree  of  obstruction 
could  be  sufficient  to  cause  leakage  into  the  pleural  sac.  In  this 
connection  it  should  be  remembered  that  the  pleura  and  its  vessels 
are  constantly  subjected  to  a  suction  or  negative  pressure  equivalent 
to  6  mm.  of  mercury,  and  must,  therefore,  be  stronger  and  better 
equipped  to  resist  pressure  than  any  others  in  the  body.  Were 
this  not  so  the  pleural  cavities  of  everyone  presenting  favorable 
blood  conditions  would  fill  with  fluid  until  the  pressure  in  the  sac 
would  be  equal  to  the  pressure  within  the  lung. 

In  connection  with  the  above  resume  of  the  azygos  anastomoses 
it  is  interesting  to  note  that  Broadbent,^"  in  referring  to  the  pressure 
of  aneurysms  on  the  venous  trunks,  states  that  "there  may  be  pressure 
on  the  azygos  vein  which  passes  up  behind  the  root  of  the  lung  to 
open  into  the  superior  vena  cava  just  before  it  enters  the  peri- 
cardium. This  does  not  appear  to  give  rise  to  any  characteristic 
physical  signs  or  symptoms,  probably  on  account  of  the  free  anas- 
tomosis with  the  lumbar  veins,  which  enables  the  blood  to  return 
without  difficulty  via  the  iliac  veins  and  the  inferior  vena  cava." 
This  anastomosis  mentioned  by  Broadbent  is  obviously  but  one 
of  many. 

3.  Third,  as  to  the  vena  azygos  minor  being  subject  to  the  same 
influences  as  the  major.  It  will  be  remembered  that  the  former 
vein,  after  receiving  the  left  upper  azygos,  the  lumbar,  and  the  lower 
intercostal  veins,  crosses  the  vertebral  column  and  empties  into 
the  azygos  major.  Being  a  tributary  to  the  latter  and  the  largest 
branch  of  the  azygos  tree,  it  must  of  necessity  be  subjected  to  the 
same  pressure  influences.  Granting  that  obstruction  at  the  azygos 
arch  is  responsible  for  these  right-sided  transudates,  it  is  difficult 
to  understand  why  the  effusion  should  ever  be  limited  to  one  side, 
especially  the  right,  since  stasis  would  probably  first  be  manifest  at  the 

"Heart  Disease,  fourth  edition,  p.  445. 
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orciiU'st  (lislaiicc  from  the  poiiil  of  pi-cssiirc,  (hat  is,  in  (he  radick's 
of  the  vena  azyt^os  minor. 

4.  Fourth,  as  to  the  possihiHty  of  the  heart  exerting  jjressure 
upon  the  azygos  major  vein.  In  order  to  discuss  this  intelligently, 
a  review  of  the  course  and  relations  of  the  vein  is  essential.  The 
vena  azygos  major  (vena  azygos)  begins  in  the  right  upper  al)domen 
and  passes  into  the  thorax  either  through  the  aortic  opening  in 
the  diaphragm  or  between  the  median  and  intermediate  portions 
of  the  right  crus.  It  ascends  in  the  posterior  mediastinum  to  the 
right  of  the  median  line,  having  behind  it  the  right  intercostal 
arteries  and  the  bodies  of  the  thoracic  vertebrae.  To  its  left  lie 
the  aorta,  the  oesophagus,  and  the  thoracic  duct.  On  reaching  the 
level  of  the  seventh  thoracic  vertebra  it  inclines  slightly  to  the  right, 
and  at  the  level  of  the  fifth  or  fourth  bends  forward  and  passes 
between  the  mesial  surface  of  the  right  lung  and  the  right  aspect 
of  the  trachea  at  or  just  above  the  obtuse  angle  (155  degrees)  at  which 
the  right  bronchus  leaves  the  trachea.  Either  at  or  posterior  to  the 
plane  of  the  anterior  surface  of  the  trachea  it  enters  the  superior 
vena  cava  just  above  the  point  at  which  the  pericardium  leaves 
the  latter  vessel.  A  number  of  measurements  taken  in  the  dissect- 
ing room  of  the  University  of  Pennsylvania  showed  this  point  of 
entrance  to  be  about  6  cm.  above  the  entrance  of  the  superior  cava 
into  the  right  auricle.  The  terminal  portion  of  the  vessel,  as  it 
arches  over  the  right  bronchus,  is  called  the  "azygos  arch."  Valves, 
usually  to  the  number  of  four,  are  present  in  the  vessel,  but  they 
are  frequently  unpaired  and  usually  incompetent.  In  22  per  cent, 
the  valves  are  absent." 

To  justify  the  statement  that  the  heart  cannot  press  on  the  azygos 
major  vein  it  is  necessary  to  review  briefly  the  anatomical  relations 
at  the  roots  of  the  lungs.  These  roots  are  made  up  of  the  bronchus, 
the  pulmonary  and  bronchial  vessels,  nerves >  lymphatics,  and 
areolar  tissue.  The  superior  vena  cava  descends  anterior  to  the 
root  of  the  right  lung  to  terminate  in  the  upper  portion  of  the  right 
auricle,  and  this  upper  part  of  the  auricle  lies  in  an  anterior  relation 
to  the  root,  an  important  fact,  of  which  use  will  be  made  later. 
After  leaving  the  vertebral  column  to  course  forward  the  azygos 
major  passes  in  an  arciform  manner  over  the  right  pulmonary 
root  to  empty  into  the  superior  vena  cava  about  6  cm.  above  the 
termination  of  the  latter  in  the  right  auricle.  A  dilated  right  heart, 
to  exert  any  pressure  on  the  azygos  arch,  would  necessarily  displace 
upward  and  backward  the  pulmonary  veins,  the  bronchus,  the 
pulmonary  arteries,  and  all  the  minor  elements  in  the  lung  root. 
To  realize  that  this  is  an  impossibility  one  has  but  to  study  the 
actual  preparation  made  in  a  body  in  which  the  viscera  have  been 
hardened  in  situ,  and  to  take  into  consideration  not  only  the  intrinsic 

"  Gruber,  quoted  by  McMuirich  in  Piersol's  Human  Anatomy,  p.  9S3. 
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streiiijtli  and  resi^itaiu-c  of  tlit'sc  siniciiiics.  l)Ut  also  tlicir  liniiiicss 
of  attatluiHMit.  'Vhv  lit^aiin'iituiii  latiiiii  pulnioiiis  alone,  a  firm 
rcHettion  of  tlit-  plriira  comiectiii*;'  the  luni;;  root  with  the  (liaj)hra<^in, 
would  be  a  j)otent  factor  in  re.strainin<;"  any  upward  excursion  of 
the  bronchus  and  its  associated  structures.     Studv  of  the  accom- 


FiG.  1. — View  from  the  riglit  of  the  mediastinal  contents  and  the  root  of  the  right  lung. 
D.  diaphragtn;  E,  a;soi)hagus;  RIV,  right  inferior  jxilmonary  vein;  RPA,  right  pulmonary 
artery;  Efi,  e|>arterial  bronchus;  VAM,  vena  azygos  major;  PL,  pleura;  RSA,  right  sub- 
chivian  artery;  T,  trachea;  LMV  (should  be  RMV  in  the  illustration),  right  internal 
mammary  vein;  RIV,  right  innominate  vein;  LIV,  left  innominate  vein;  SVC,  superior 
vena  cava;  PE,  pericardium;  A,  aorta;  RSV,  right  superior  pulmonary  vein;  RA.  ri«Iil 
auricle;   LA,  left  auricle;   RV,  riglit  ventricle;  IVC,  inferior  vena  cava. 

panying  figures  (Figs.  1  and  2)  should  convince  one  diat  the  pressure 
claimed  to  be  possible  is  out  of  the  question.  Theoretically  Uiere 
might  be  sonic  direct  pressure  exerted  by  the  heart  uj)on  the 
ascending  part  of  the  azygos,  but  cross-sections  of  the  thorax  (Fig. 
3)   .show   this   to   be    impossible.     '^J^he   vein    is   so   completely   and 
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well  protected  by  the  oesophagus  and  the  aorta  that  such  a  contingency 

need  not  be  considered.  .    •       u'„u  fU^ 

Incidentally  it  might  be  stated  that  autopsy  repor  s  ni  which  the 

assertion  is  made  that  the  azygos  major  vem  is  dilated  are,  as  a 


Fig  2  -Anteroposterior  section  through  the  thorax  in  a  plane  2  cm^to  the  right  of  the 
sterol  IVC,  inferior  vena  cava;  HV,  hepatic  vein;  D,  diaphragm;  TV,  tncusp.d  vah^ 
leaflet-  RV,  right  ventricle;  fi-4,  rignt  auricle;  RAA,  right  auricular  appendix,  PC,  peri- 
cardial chamber;  L.lung;  5LiV.  bronchial  lymph  nodes;  ^^^ '.  ^^^^^^^^ ^^WZ^:^^:. 
clavicle;  RSA,  right  subclavian  artery;  VAM,  vena  azygos  major;  .^^'/f^*  f  "r. 
RPA,  right  pulmonary  artery;  RSV,  right  superior  pulmonary  vein;  LA,  lett  auricle, 
RIV,  right  inferior  pulmonary  vein:  FO,  fossa  ovalis. 

rule,  untrustworthy.  One  writer  (Steele^^)  states  that  he  found 
this  vein  dilated  "to  the  size  of  a  goose  quill."  Wen  one  realizes 
that  the  normal  diameter  of  this  vessel  is  about  1  cm.,  it  can  readily 

12  Jour.  Amer.  Med.  Assoc,  October  1,  1904. 
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be  seen  that  such  reports  are  untrustworthy.  The  average  impres- 
sion is  that  the  azygos  major  is  about  the  size  of  a  radial  artery, 
and  many  have  been  the  expressions  of  amazement  when  our 
preparations  have  been  shown  to  friends  and  the  fact  demonstrated 
that  this  vessel  has  at  its  upper  end  a  normal  caliber  equal  to  that 
of  a  carotid  or  even  a  subclavian  arterv. 


Fig.  3. — Lower  (on  the  left)  and  upper  (on  the  right)  views  of  a  transverse  section 
through  the  mediastinal  portion  of  the  thorax  at  the  level  of  the  fourth  costal  cartilage. 
A,  aorta;  VAM,  vena  azygos  major;  E,  cesophagus;  RIV,  right  inferior  pulmonary  vein; 
LA,  left  auricle;  SVC,  superior  vena  cava;  AL,  aortic  leaflets;  PA,  pulmonary  artery; 
RAA,  right  auricular  appendix;  4CC,  fourth  costal  cartilage;  G,  gladiolus;  RA,  right 
auricle;   FO,  fossa  ovalis. 

5.  Fifth,  as  to  the  inability  satisfactorily  to  explain  why  the 
effusion  is,  in  a  not  inconsiderable  number  of  cases,  entirely  confined 
to  or  much  greater  on  the  left  side.  Thus,  of  108  cases  recorded 
by  Steele  and  Lord,"  no  less  than  30  of  them  (27.7  per  cent.)  were 
left-sided,  either  entirely  or  to  a  great  extent.  Steele,^*  in  his  second 
paper,  advanced  the  theory  that  this  might  be  explained  by  the 
dilatation  of  the  heart  being  greater  on  the  left  side  than  on  the 
right.  "In  11  cases  of  effusion  confined  to  the  left  pleura,  or 
greater  on  that  side,  the  left  heart,  and  especially  the  left  ventricle, 


"Osier's  Modern  Medicine,  vol.  iii. 

''Journal  of  the  American  Medical  Association,  October  1,  1904. 
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was  especially  mentioned  as  enlarged  in  9  cases,  that  is,  in  four- 
fifths  of  the  cases  of  left-sided  effusion."  He  admits,  however, 
that  it  is  difficult  to  explain  these  cases  on  this  theory,  as  there  is 
no  large  venous  trunk  analogous  to  the  vena  azygos  major  to  be 
compressed.  He  also  mentions  llosenbach's  explanation,  namely, 
that  the  pressure  exerted  by  the  enlarged  left  ventricle  on  the  left 
lower  lobe  produces  atelectasis.  As  a  result  of  long-continued 
congestion  produced  by  collapse  of  the  lung  there  arises  a  low  grade 
inflammation  of  the  pleura,  and  finally,  an  effusion  forms  in  the 
j)leural  sac  which  is  partly  transudate  and  partly  inflammatory. 
Steele's  comment  on  this  is  diat  his  own  "list  of  cases  gives  nothing 
to  confirm  or  deny  the  theory  of  Rosenbach.  I  can  only  call  atten- 
tion to  the  fact  that  left-sided  cardiac  dilatation  seems  to  bear  some 
relation  to  left-sided  pleural  effusions." 

Authors'  Explanation.  The  explanation  which  we  wish  to 
ofl'er  to  account  for  these  eflfusions  is  as  follows:  The  fluid  comes 
not  from  the  parietal,  but  from  the  visceral  pleura,  and  the  out- 
pouring is  caused,  so  far  as  the  pressure  factor  is  concerned,  by 
dilated  portions  of  the  heart  pressing  on  and  partly  occluding  the 
pulmonary  veins. 

Two  sets  of  bloodvessels  enter  the  lungs,  the  bronchial  arteries 
and  the  pulmonary  arteries.  The  former  are  nutritional  in  function 
and  are  derived  from  the  aorta  or  from  the  first  aortic  intercostal. 
They  enter  the  hilum  of  the  lung  and  follow  the  posterior  surface 
of  the  bronchi,  some  of  their  terminal  branches  reaching  and  supply- 
ing the  pleura.  The  pulmonary  arteries,  in  addition  to  carrying 
venous  blood  to  the  lungs,  send  twigs  to  the  pleura.  In  this  mem- 
brane there  is  a  capillary  anastomosis  between  the  terminal  branches 
of  the  bronchial  and  pulmonary  arteries,  on  the  one  hand,  and  the 
venous  radicles  which  are  tributary,  not  to  the  bronchial,  but  to 
the  pulmonary  veins,  on  the  other.  This  has  been  shown  by  ^Nliller,^"* 
who  says:  "The  capillary  network  into  which  the  bronchial 
artery  breaks  up  in  the  pleura  gives  rise  to  radicles  which  join  the 
pulmonary  vein."  He  also  states:  "I  have  failed  to  demon- 
strate by  the  use  of  granular  injection  masses  any  anastomosis 
between  the  bronchial  and  pulmonary  arteries.  On  the  other 
hand,  by  using  injection  masses  which  flow  freely  I  have  injected 
both  sets  of  vessels  (pulmonary  artery  and  vein),  but  only  by  a 
backward  flow  (from  the  bronchial  artery)  of  the  injecting  mass 
through  the  capillary  network."  It  is  evident,  therefore,  that  the 
\enous  blood  from  the  visceral  pleura  is  poured  into  the  pulmonary 
veins,  and,  as  a  corollary,  that  any  obstruction  to  the  flow  through 
this  vein,  if  of  sufficient  power  and  duration  and  if  accompanied 
by  whatever  condition  of  the  blood  essential  to  transudation,  would 
produce  leakage  through  the  visceral  pleura  into  the  plein-al  sac. 

'5  Anieiicaii  .Inurnal  of  Anatomy,  vii,  404,  405. 


FllTTKin^ll',    I.WDIS:    (()MIM{|:SSI()\  (»F  TIIK    IMI,M<  )\  All  V    \KI\S       I'J-t 

I'tiiiits  ill  t.Mvnr  of  (iui-  ilitMtiy  ;ii<-  llinl  it  cxpluiiis  <'(|:i;illv  well 
iiglit-.si(l<Ml.  Icfl-sidt'd.  Mild  l)iliitt'ral  tollcctiuiis  oF  Huid.  ;iiid  jilso 
accoiiiits  tor  ctMhiiii  iiitraj)iiliii()iiarv  conditions  t'oiiiid  clinically 
and  j>os(inortcni  in  as.st)ciation  with  liydrotliorax.  Startinn-  with 
the  assumption  tliat  tiie  transudate  conies  from  the  visceral  pleura 
as  a  result  of  pressure  on  the  pulmonary  veins,  a  study  of  the  ana- 
tomic-al  relations  between  the  heart  and  the  roots  of  the  lun^s 
illumines  the  discrepancies  which  have  long  been  noted.  Anatomi- 
cally the  relations  and  pressure  possibilities  differ  widely  on  the 
two  sides. 

The  Anatomy  of  Right-sided  Effusions.  These  are  due  to  pressure 
exerted  by  a  dilated  right  auricle  upon  the  right  pulmonary  veins 
and  upon  the  right  end  of  the  left  auricle.  That  a  dilated  right 
aiu'icle  does  press  upon  the  right  pulmonary  veins  is  shown  to  be 
not  only  possible  but  inevitable  by  a  study  of  the  mutual  relations 
of  the  right  auricle  and  the  right  pulmonary  root.  It  is  shown 
with  special  clarity  if  the  thoracic  contents  are  hardened  in  position 
before  the  chest  is  opened.  Studies  under  these  conditions  w^ere 
made  in  three  ways,  by  anteroposterior  sections,  a  valuable  method 
of  studying  thoracic  relations  which  has  been  too  much  neglected, 
by  transverse  sections,  and  by  lateral  dissections  of  the  mediastinum 
after  removal  of  the  hmgs.  The  following  facts  were  definitely 
brought  out:  Of  the  four  chambers  of  the  heart,  three  appear  on 
the  anterior  surface  and  one  on  the  posterior.  The  anterior  cavities 
are,  from  right  to  left,  the  right  auricle  (the  appendix  mainly), 
the  right  ventricle,  and  the  left  ventricle,  and  all  are  plainly  visible 
on  anterior  inspection.  The  main  cavity  or  atrium  of  the  left 
auricle  is  entirely  a  posterior  structure  (Figs.  2,  3,  and  4),  being 
invisible  from  the  front,  and  it  comes  in  relation  anteriorly  with 
the  three  other  chambers  as  well  as  with  the  first  portion  of  the 
aoi-tic  arch.  Posteriorly  it  meets  firm  resistance  and  is  separated 
from  the  bodies  of  the  thoracic  vertebrae  by  the  contents  of  the 
posterior  mediastinum,  particularly  the  descending  aorta  and  the 
(esophagus  (Fig.  3).  Above  it  is  bounded  throughout  its  entire 
length  by  the  right  pulmonary  artery  (Figs.  2  and  4),  above  which 
is  the  aortic  arch.  In  front  of  its  right-hand  end,  into  which  the 
right  pulmonary  veins  open,  are  the  right  auricle  and  a  little  of  the 
superior  vena  cava  (Fig.  2),  and  in  the  lower  portion  of  the  inter- 
auricular  wall  is  the  thin  fossa  ovalis  (Figs.  2  and  3),  remaining 
from  the  foramen  ovale. 

If  the  right  auricle  were  to  become  dilated  it  could  expand  forward 
but  slightly,  ow'ing  to  the  presence  of  the  chest  wall;  it  could  not 
advance  to  the  left  on  account  of  the  right  ventricle  being  there; 
below  are  the  diaphragm  and  liver;  above  are  the  superior  vena 
cava  and  an  overlapping  wedge  of  lung  tissue.  The  path  of  least 
resistance  is  to  the  right,  upward  and  backward,  and  in  so  expanding 
there  would  l)e  inevitable  compression  of  the  structures  which  lie 
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hehind  the  right  portion  of  the  auricle.  These  are  the  right  end 
of  die  left  auricle  and  the  root  of  the  right  lung  (Figs.  1,  2,  and  3). 
Of  the  component  elements  of  the  latter  the  most  anterior  are  the 
pulmonary  veins  and  behind  these  are  the  bronchi.  The  lower 
portion  of  the  right  end  of  the  left  auricle  extends  somewhat  below 
the  bronchus,  and  is  bounded  posteriorly  by  the  oesophagus  and 
anteriorly  by  the  right  auricle.  In  case,  therefore,  the  latter  expands, 
the  two  parts  of  the  circulatory  system  which  cannot  escape  com- 
pression are  the  right  pulmonary  veins  and  the  right  end  of  the 
left  auricle,  compression  of  the  latter  being  facilitated  by  the  thin 
fossa  ovalis  between  the  two  auricles.  The  result  of  such  com- 
pression would  be  stagnation  in  the  right  pulmonary  veins  and 
consequent  leakage,  on  the  outside,  from  the  visceral  pleura,  and 
on  the  inside,  into  the  lungs,  the  latter  a  point  to  be  taken  up  later. 

The  Anatomy  of  Left-sided  Effusions.  The  left  auricle  is  unfor- 
tunately named,  except  in  that  the  name  indicates  its  physiological 
position.  It  is  the  posterior  auricle,  forming  as  it  does  the  back 
surface  of  the  heart,  being  the  only  portion  of  the  heart  to  touch 
the  posterior  body  wall  and  lying  behind  the  three  other  cavities 
of  the  heart.  It  is  a  slightly  flattened,  transversely  placed  cylinder 
with  tributaries  entering  at  both  ends  (Figs.  2  and  4).  From 
its  left  upper  anterior  portion  arises  its  auricular  appendix  (Fig.  4), 
which  passes  forward  and  curls  around  the  left  anterolateral  aspect 
of  the  root  of  the  pulmonary  artery  (Fig.  5).  Posteriorly  the  appen- 
dix rests  against  the  left  upper  pulmonary  vein  and  anteriorly  it 
comes  close  to  the  chest  wall,  from  which  it  is  separated  only  by 
pericardium  and  pleura  and  a  small  thin  wedge  of  lung.  Above, 
outside  the  pericardium,  is  the  pulmonary  artery,  below  is  the 
left  ventricle,  and  the  only  direction  in  which  free  expansion  is 
possible  is  toward  the  left  (Fig.  5).  The  left  auricle  is  so  hedged 
in  on  all  sides  that  dilatation  w^ould  first  affect  the  appendix,  which 
must  act  as  a  safety  valve.  The  main  cavity,  or  atrium,  abuts 
firmly  against  the  aorta,  the  oesophagus,  and  the  vertebrae  posteriorly 
(Fig.  3),  and  marked  expansion  in  this  direction  would  cause  dys- 
phagia from  pressure  on  the  oesophagus,  a  symptom  not  complained 
of  in  these  conditions.  In  front  are  the  other  chambers  of  the 
heart,  so  placed  that  enlargement  anteriorly  would  be  prevented 
by  the  impinging  of  the  anterior  cavities  against  the  chest  wall. 
Upward  bulging  would  be  blocked  by  the  right  pulmonary  artery 
and  the  aortic  arch,  and  below  is  the  diaphragm,  braced  and  sup- 
ported by  the  liver.  The  natural  expansile  relief  to  overfilling 
would  take  place  first  to  the  left,  and  this  would  necessarily  mean 
distention  of  the  auricular  appendix. 

Occupying  a  position  posterior  and  to  the  left  of  the  appendix, 
separated  from  it  only  by  the  pericardium  and  the  pleura,  is  the 
left  upper  pulmonary  vein  (Fig.  5).  Behind,  to  the  left,  and  in 
immediate  contact  with  this  vessel  is  the  left  bronchus  (Fig.  5). 
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Distention  of  the  left  appendix  would  necessarily  squeeze  the 
left  upper  pulmonary  vein  between  the  appendix  and  the  bronchus 
and  be  a  factor  in  causing  transudation.  The  left  lower  pulmo- 
nary vein  is  in  its  extrapericardiac  portion  out  of  reach  of  the  appen- 


FiG.  4. — Median  anteroposterior  section  through  the  thorax.  L,  lung;  CT.  chorda 
tendineae;  MVA,  mitral  valve,  anterior  leaflet;  MVP,  mitral  valve,  posterior  leaflet;  LA, 
left  auricle;  LIV,  left  inferior  pulmonary  vein;  VAS,  veno-appendicular  septum;  LAA, 
left  auricular  appendix;  LSV,  left  superior  pulmonary  vein;  LB,  left  bronchus;  RPA, 
right  pulmonary  artery;  T,  trachea;  E,  oesophagus;  LInV,  left  innominate  vein;  LCA, 
left  common  carotid  artery;  M,  manubrium;  A,  aorta;  PC,  pericardial  chamber;  CA, 
conus  arteriosus;  AV,  aortic  valve  leaflets;  G,  gladiolus;  LV,  left  ventricle;  RV,  right 
ventricle;  EC,  ensiform  cartilage;   D,  diaphragm. 

dix,  but  it  is  so  placed  that  dilatation  of  the  left  ventricle  would 
involve  the  vein  in  compression  between  the  ventricle  and  the 
bronchus  (Fig.  5).  In  addition,  there  is  in  the  left  end  of  the  left 
auricle,  a  structure  which  mav  be  a  factor  in  left-sided  effusions. 
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This  is  the  uhnost  vertical  partition,  which  might  be  called  the 
veo  appendicular  septum,  between  the  openn^g  mo  the  aunc  e 
of  the  appendix  antei'>rlv  and  the  left  pulmonary  veins  postenorb' 
(Fig    4)^  dilatation   of  the  appendix  which  would  thrust  this 


F,,.  5._view  from  the  left  of   the  mediastinal   content,  and   the  root  of    the  left  luj.g. 
(Retouched  photograph.)      D,  diaphragm;   PC,  perxcardtal   ^'^=;-^-' /'^^^^tpjo  "pul 

LB,  left  bronchus. 

septum  backward  would  seriously  hinder  the  flow  of  blood  front 
the  left  pulmonary  veins  into  the  left  auricle  and  be  a  factor  m 
causinu-  transudation  from  their  radicles.  ,,    ^  j-w 

Greater  frequency  on  the  right  side  is  due  to  the  fact  that  dilata- 


hauui\h;kh:  a  phm  tkai.  iiospirAi,  i'<ii.'^(;i{  mmi  t'lt 

ti»»ii  of  till-  riijlit  aiiriclr   is  inorc  ((Hiimoii  :iii<l   iiudi-  casv   (linii  ;i 

similar  coiulitioii   of  tlir  Irt't  side,  and  siuli  dilatation  is  the  oiilv 

factor    needetl    to   caiiso   danimiiii;    hack    in    the    rii,dit    pnliiioiiarv 

veins.     On  the  left  side,  in  order  to  include  hoth  upper  and  lower 

veins,  there  is  needed  dilatation  of  the  left  auricular  appendix  and 

of  the  left  ventricle,  with  possibly  a  retrodisplacenient  of  the  vertical 

septum  mentioned  above,  three  factors  as  ai^ainst  one  on  the  riijjht 

side. 

.\s  far  as  we  know,  but  one  writer  ha.s  come  any  where  near  the 

same  conclusion  as  have  we.     West,"  in  considering  the  various 

factors  leading  to  hvdrothorax  states  that  "It  is  not  afjreed  from 

.  .       .        ^ 

which  .set  of  vessels  the  ett'usion  comes,  but  I  think  it  must  be  from 

the  pulmonary  artery  or  vein;  and  though  the  obstruction  leads 

rather  to  oedema  of  the  lung  than   to  pleuritic  effusion,  still   the 

two  are  frequently  associated  together."     Surely,  if  there  is  leakage 

from  the  pleura  there  should  be  a  similar  filtration  into  the  lung 

tissue  and  air  spaces,  a  condition  which  should  cause  changes   in 

the  breath  sounds  and  the  presence  of  moist  rales.     If  the  latter 

part  of  West's  statement  is  correct,  that  is,  that  oedema  of  the 

lung  and  pleural  effusion  are  frequently  associated,  it  would  seem 

to  bear  out  our  theory  as  to  the  factors  at  work.     May  it  not 

be  more  than  possible  that  the  rales  so  frequently  heard  above  an 

effusion  and  hitherto  ascribed  to  compression  of  the  lung,  are  due 

to  intrapulnionary  leakage  from  the  same  pressure  on  the  pulmonary 

veins  that  is  causing  the  presence  of  the  fluid  in  the  pleural  sac? 

Recently  one  of  us  had  the  opportunity  of  studying  a  case  of 

failing  compensation   in  the    service  of  Dr.   H.  A.   Hare,  in  the 

Jefferson  Hospital.     There  were  found  signs  of  a  small  effusion 

in  the  right  chest,  and  the  lung  above  the  fluid  was  the  seat  of 

small    moist   rales.     The   other   lung   was   absolutely   clear.     The 

fact   that   such   ca.ses  as  this   are  not  uncommon  would  tend   to 

su])port  the  theory  advanced  in  this  paper. 


A  PRACTICAL  HOSPITAL  POLYGRAPH. 
By  Theodore  B.  Barrixger,  Jr.,  M.D., 

OF    NEW    YORK. 

(From  the  Department  of  Medicine  of  Cornell  University  Medical  College,  New  York.) 

A  HOSPITAL  polygraph,  in  order  to  be  thoroughly  practical,  must  be 
readily  transportable  from  bed  to  bed,  and  should  not  be  so  elaborate 
and  heavy  in  construction  as  to  necessitate  moving  the  patient  to  it. 

'"  Diseases  ot  the  Organs  of  Respiration,  ii,  757. 
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barringer:  a  practical  hospital  polygraph 


It  also  must  have  a  capacity  for  several  long  records,  and  as  simple 
a  mechanism  as  is  consistent  with  accuracy.    None  of  the  polygraphs 


Fig.  1 


Fig.  2 


I  have  seen  has  satisfied  these  requirements,  and  I  have  put  together 
the  apparatus  illustrated  in  Figs.  1  and  2.  There  is  nothing  particu- 
larly original  about  this  polygraph,  for  most  of  the  parts  are  well 
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known.  Tliey  have  simply  been  collected  so  as  to  make  an  instru- 
ment possessing  the  desired  requisites,  and  its  successful  use  during 
the  last  year  in  the  wards  of  Bellevue  Hospital  shows  that  this  end 
has  been  attained.  The  carriage  is  made  from  an  ordinary  rubber- 
tired  hospital  stretcher,  whose  iron  top  has  been  replaced  by  a  pine 
board,  securely  fastened  to  the  stretcher  frame.  This  carriage  permits 
a  rapid  and  easy  moving  of  the  polygraph  from  patient  to  patient,  and 
saves  much  time.  The  drum  is  the  long  paper  kymograph  made  by 
the  Harvard  Apparatus  Co.  The  tambours  are  made  with  a  very 
>hallow  cup  and  a  screw  adjustment,  which  governs  the  position  of 
the  writing  points.  They  are  quite  sensitive,  and  embody  the  idea  of 
Mr.  J.  L.  Hoyt,^  by  whom  they  were  made.  In  Fig.  1  they  are  shown, 
mounted  on  a  heavy  tangent  stand  (a),  made  for  me  by  the  Harvard 
Apparatus  Co.  The  cups  (or  receivers),  which  receive  pulsations 
from  the  jugular,  apex  beat,  or  Hver,  are  of  various  shapes  and  sizes 
'  Fig.  1,  6).  In  transmitting  the  radial  pulsations,  I  have  used  with 
fair  success  a  Mackenzie  transmission  sphygmograph  (Fig.  1,  c). 
The  time  marker,  shown  in  Fig.  2,  consists  of  a  signal  magnet  (a) 
actuated  by  an  electric  current,  which  is  interrupted  at  regular 
intervals  by  the  vibrating  mechanism  of  a  modified  electric  bell.  I 
am  indebted  to  Dr.  H.  B.  Williams,  of  the  Department  of  Physiology, 
for  the  idea  and  for  its  practical  application. 

The  electric  bell,  with  the  bell  removed  and  the  clapper  cut  off,  is 
shown  at  b.  A  rod  (c)  carrying  an  adjustable  weight  (d)  is  attached 
in  place  of  the  clapper. 

Underneath  the  table,  behind  the  vertical  board  to  which  the  bell 
is  attached,  a  dry  cell  is  slung.  At  e  is  a  switch.  By  moving  the 
weight  on  the  rod,  the  time  unit  can  be  varied.  This  one  is  set  at 
one-tenth  second,  which  I  have  found  very  satisfactory. 


LOCOMOTOR  ATAXIA  AND  PARALYSIS  AGITANS  IN  THE  SAME 

PATIENT.^ 

By  Augustus  A.  Eshner,  M.D., 

PROFESSOR   OF   CLINICAL  MEDICINE    IN  THE    PHILADELPHIA   POLYCLINIC   AND   COLLEGE 
FOR    GRADUATES    IN    MEDICINE. 

It  is  generally  admitted  that  locomotor  ataxia  is  due  to  disease 
of  the  posterior  nerve  roots  and  of  the  posterior  columns  of  the 
spinal  cord.  Various  lesions  in  the  nervous  system  have  been 
described  in  fatal  cases  of  paralysis  agitans,  but  there  is  no  common 
agreement  in  this  connection,  while,  on  the  other  hand,  evidence 

'  Of  the  Department  of  Physiology  of  the  College  of  Physicians  and  Surgeons. 
'  Read  at  a  meeting  of  the  Association  of  American  Physicians,  Washington,  D.  C,  May 
11  and  12,  1909. 
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lias  hwMi  proscnlcd  in  fiivor  of  the  view  that  the  symptoms  of  the 
disorder  are  attributable  to  ehanges  in  the  muscles  themselves. 
The  one  disease  is,  in  the  vast  majority  of  cases,  caused  by  ante- 
cedent syphilis,  while  of  the  other,  it  may  be  definitely  stated  that, 
although  the  ultimate  etiological  factors  are  unknown,  syphilis 
certainly  is  not  to  be  included  among  them.  Neither  have  the  two 
affections  anything  in  common  symptomatologically.  In  fact,  they 
may  be  looked  upon  somewhat  as  clinical  antitheses,  the  one  being 
characterized  by  a  condition  of  muscular  hypotonia,  the  other  by 
a  condition  of  muscular  hypertonia.  Their  associated  occurrence 
in  a  given  case,  therefore,  can  be  viewed  only  as  a  mere  coincidence. 
Inasmuch  as  both  diseases  are  not  altogether  common,  it  is  not 
surprising  that  such  association  should  be  infrequent.  To  the 
small  number  of  cases  of  this  kind  recorded  in  the  literature,  I  am, 
through  the  courtesy  of  Dr.  John  K.  Mitchell,  permitted  to  add 
another  instance. 

A  married  white  man,  aged  seventy  years,  occupied  as  a  farmer, 
applied  at  the  Orthopedic  Hospital  and  Infirmary  for  Nervous 
Diseases,  October  24,  1904,  complaining  that  for  more  than  a  year 
he  had  been  suffering  from  attacks  of  shooting  pain  in  the  left  low^er 
extremity,  with  numbness  of  the  left  thigh  and  a  sense  of  weakness, 
and  also  impairment  of  vision.  Sexual  desire  had  been  absent 
for  two  years.  The  functions  of  the  bladder  and  the  rectum  were 
preserved.  There  was  a  sense  of  tingling  on  the  forehead,  but  no 
vertigo.  The  gait  was  somewhat  awkward  and  ataxic.  Station 
was  rather  good  with  the  eyes  open,  but  poor  when  the  eyes  were 
closed.  Coordination  was  preserved  in  the  upper  extremities,  but 
there  was  some  tremor  of  the  hands.  Sleep  was  poor.  The  appetite 
was  fairly  good.  The  bowels  were  constipated.  The  radial  arteries 
were  tortuous  and  felt  atheromatous.  The  knee-jerks  were  absent 
and  the  elbow-jerks  were  diminished.  The  pupils  were  small, 
reacting  in  accommodation,  but  not  to  light.  There  was  no  diplopia, 
and  the  ocular  movements  were  well  performed.  The  visual  fields 
were  concentrically  contracted  from  advanced  optic  atrophy.  The 
field  for  green  was  entirely  abolished.  The  changes  were  more  ad- 
vanced in  the  left  eye  than  in  the  right.  There  was  a  large  hernia 
in  each  inguinal  region.  The  action  of  the  heart  was  rhythmic,  its 
sounds  clear.  The  patient  denied  all  history  of  venereal  infection 
and  of  any  other  disease  as  well.  He  had  been  exposed  a  good 
deal  to  cold,  but  he  had  suffered  no  traumatism  and  from  no  form 
of  intoxication,  although  he  indulged  moderately  in  the  use  of 
tobacco  and  of  alcohol. 

Under  treatment  with  moderate  doses  of  potassium  iodide  improve- 
ment in  the  subjective  symptoms  took  place,  but  various  paresthesias, 
such  as  a  feeling  of  swelling  and  drawing  about  the  mouth,  itching 
of  the  eyes  and  nose,  numbness  in  the  lower  extremities,  about  the 
hips,  on  the  back  and  chest,  and  the  genitalia,  a  sense  of  crushing 
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of  the  breast,  of  weight  and  pressure  on  the  chest,  of  stiffness  of  the 
lower  jaws,  a  feehni;  of  looseness  of  the  teeth,  stinging  pain  in  the 
face,  made  (heir  appearance,  and  the  tremor  became  rather  more 
marked.  There  was  considerable  lacrymation,  which  was  only 
partially  diminished  by  dilatation  of  the  lacrymal  ducts  and  the  use 
of  collyria.  Headache  became  a  rather  marked  and  constant 
symptom. 

In  the  sunnner  of  1905  the  man  was  in  the  hospital  for  ten  weeks, 
where,  in  addition  to  other  treatment,  he  was  given  a  course  of 
cotirdination  exercises,  and  he  improved  in  many  directions. 
Later  many  of  the  previous  symptoms  returned,  and  they  gradually 
grew  worse.  In  April,  1906,  it  was  noted  that  the  patient  could 
walk  well,  maintaining  his  equilibrium  except  in  rising  suddenly 
from  the  sitting  posture.  Vision  grew  worse  and  appeared  to  be 
obscured  by  a  mist.  There  was  complaint  of  pain  in  various  parts 
of  the  body,  with  itching  in  some  and  numbness  in  other  situations. 
In  May  the  gait  w^as  awkward  and  ataxic,  station  unsteady  and 
swaying.  It  was  now  particularly  noted  that,  on  standing  with 
the  eyes  closed,  the  right  hand  became  involved  in  tremor  not 
apparent  on  voluntary  movement.  The  gait  gradually  grew  more 
ataxic  and  staggering,  and  the  condition  of  the  patient  became 
worse  in  other  respects.  The  countenance  was  observed  to  be 
fixed,  and  there  was  also  some  tremor  of  the  head.  For  the  first 
time  the  presence  of  paralysis  agitans  was  definitely  recognized. 
There  was  persistent  complaint  of  numbness  of  the  buttocks,  peri- 
neum and  adjacent  thighs,  antl  girdle  sense  developed.  Dryness 
of  the  mouth  and  stiffness  of  the  jaws  also  caused  annoyance.  Dis- 
comfort was  occasioned  by  the  sense  of  a  foreign  body  in  the  throat 
that  would  not  come  up  or  go  dow^n.  In  May,  1907,  there  was 
much  difficulty  in  walking,  on  account  of  swaying  and  staggering, 
and  the  feet  were  moved  clumsily.  In  June  there  was  twitching 
of  the  face  and  jerking  during  sleep.  In  August,  station  was 
extremely  imsteady  and  tremor  in  the  right  upper  extremity  was 
marked. 

The  patient  presented  himself  at  the  hospital  for  the  last  time 
on  December  30,  1907.  Subsequently  I  learned,  on  inquiry,  that  he 
had  died  within  an  hour  on  September  3,  1908,  in  an  apoplectic 
attack,  in  all  probability  due  to  rupture  of  a  rigid  cerebral  vessel. 
His  eyesigiit  had  grown  gradually  worse,  but  the  pricking  and 
stinging  sensations  in  the  face  were  absent  during  the  last  six  months 
of  life.  His  daughter,  when  spoken  to  about  the  tremor,  said  that 
to  her  knowledge  there  had  been  some  shaking  of  the  hands  at 
times  for  many  years. 

We  thus  have  a  case  of  locomotor  ataxia  in  an  elderly  man, 
exposed  in  his  occupation  to  the  elements  and  without  a  history 
of  syphilis,  in  the  course  of  which  symptoms  of  paralysis  agitans 
appeared  and  went  on  to  classic  development.     As  already  stated, 
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there  appears  to  be  no  reason  to  believe  that  the  association  was 
other  than  accidental. 

The  first  reference  to  the  association  of  locomotor  ataxia  and 
paralysis  agitans  that  I  have  been  able  to  find  is  contained  in  a 
graduation  thesis  by  Anton  Heimann''  on  paralysis  agitaas.  Herein 
is  contained  the  report  of  a  case  occurring  in  a  man,  aged  fifty-two 
years,  with  symptoms  of  locomotor  ataxia,  who  presented  tremor 
of  the  lower  lip  and  of  the  right  upper  extremity  on  excitement; 
and  of  a  second  case  occurring  in  a  man,  aged  sixty-six  years,  with 
some  of  the  symptoms  of  both  locomotor  ataxia  and  paralysis 
agitans.  S.  Placzek^  reports  a  case  of  locomotor  ataxia  in  a  man, 
aged  fifty-two  years,  in  the  course  of  which  symptoms  of  paralysis 
agitans  developed.  WeiP  reports  the  case  of  a  woman  presenting 
symptoms  of  both  locomotor  ataxia  and  paralysis  agitans.  At  a 
meeting  of  the  Aerztlicher  Verein  zu  Hamburg,  Hess"*  exhibited 
a  woman,  aged  sixty  years,  presenting  symptoms  of  both  diseases. 

Under  the  title  of  tromoparalysis  tabioformis,  J.  U.  A.  Wertheim- 
Salomonson"  reports  a  similar  association  in  a  man,  aged  fifty-six 
years,  who  at  one  time  had  suffered  from  a  transitory  left  hemi- 
paresis  and  at  another  time  from  loss  of  consciousness  without 
subsequent  palsy.  There  was  some  weakness  of  both  extremities 
on  the  right  side,  and  memory  and  intelligence  were  enfeebled. 
The  disorder  was  looked  upon  not  as  a  simple  combination  of 
diseases,  but  as  a  distinct  and  separate  affection,  possibly  due  to 
posterior  column  disease  of  unusual  pathogenesis — perivascular 
insular  sclerosis.  Seiffer^  reports  again  the  cases  previously  placed 
on  record  by  Placzek  and  Weil.  J.  H.  W.  Rhein^  reports  the  case 
of  a  man,  aged  fifty-seven  years,  presenting,  in  addition  to  symptoms 
of  locomotor  ataxia,  fine  rhythmic  tremor  of  the  hands  "resembling 
in  a  striking  manner  that  seen  in  Parkinson's  disease."  The  tremor 
was  considered  an  unusual  symptom  of  locomotor  ataxia  rather 
than  an  actual  manifestation  of  paralysis  agitans.  G.  Kodderman^ 
reports  the  case  of  a  woman,  aged  sixty-two  years,  presenting 
symptoms  of  both  locomotor  ataxia  and  paralysis  agitans.  F. 
Penzoldt  and  R.  Stintzing^"  state  that  temor,  and  even  a  well- 
marked  clinical  picture  of  paralysis  agitans,  occurs  in  cases  of 
locomotor  ataxia,  and  he  refers  to  a  case  of  such  association.  Z. 
Bychowski"  reports  the  case  of  a  woman,  aged  sixty-five  years, 
presenting  the  muscular  rigidity  or  hypertonia  of  paralysis  agitans 
in  the  upper  extremities  and  the  face,   in  conjunction  with  the 

2  Berlin.  18S8.  3  Deut.  raed.  Woch.,  July  7,  1892,  p.  632. 

•  Neurolog.  Centralbl.,  1898,  xvii,  713.  '  Ibid.,  1900,  xix,  581. 

»  Ibid.,  1900.  xix,  741.  '  Jbid.,  1900,  .xix,  1119. 

»  Jour.  Amer.  Med.  Assoc,  December  27.  1902. 
"  Inaugural  Dissertation,  Jena,  1903. 

1"  Handbuch   der  Therapie   innerer    Krankheiten,    1903,    v:  Handbuch   der   Tlierapie   der 
Erkrankungen  des  Nerv-ensystems,  p.  698. 
"  Neurolog.  Centralbl..  1904,  xxiii,  786. 
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muscular  relaxation  or  hypotonia  of  locomotor  ataxia  in  the  lower 
extremities,  together  with  other  symptoms  of  both  diseases.  A 
sister  that  had  died  was  said  to  have  presented  a  similar  symptom 
complex.  L.  Bruns'-  reports  the  case  of  a  man,  aged  sixty-four 
years,  exhibiting  a  combination  of  symptoms  of  both  locomotor 
ataxia  and  paralysis  agitans.  H.  Eichhorst'^  reports  a  fatal  case 
of  locomotor  ataxia  in  a  man  in  whom  the  tremor  of  paralysis  agitans 
developed  a  short  while  before  death.  Postmortem  examination 
disclosed  the  anatomical  lesions  of  locomotor  ataxia. 

Conclusions.  From  the  foregoing  facts  and  considerations 
it  may  be  concluded  that  locomotor  ataxia  and  paralysis  agitans 
have  little  or  nothing  in  common,  etiologically,  anatomico-path- 
ologically,  or  symptomatologically.  Their  associated  occurrence 
in  a  given  case,  therefore,  must  be  looked  upon  as  a  mere  coincidence. 
A\Tiile  by  no  means  rare,  neither  disease  is  common,  and  their 
association  is  correspondingly  infrequent.  Only  a  small  number 
of  cases  have  been  placed  on  record  in  which  both  diseases  were 
present  in  the  same  patient. 


A    CASE    OF    CEREBRAL    TUMOR    PRESENTING   A   VERY 
UNUSUAL  CLINICAL  COURSE.^ 

By  R.  D.  Rudolf,  M.D.  (Edin.),  M.R.C.P.  (Lond.), 

PROFESSOR  OF  THERAPEUTICS  IN  THE  UNIVERSmr  OF  TORONTO, 


J.  J.  Mackenzie,  B.A.,  M.B.  (Tor.), 

PROFESSOR    OF    PATHOLOGY    IN    THE    UNIVERSITY    OF    TORONTO. 

The  following  case  seems  to  be  one  of  unusual  interest  from  the 
very  peculiar,  almost  rhythmical,  course  that  it  pursued.  Mrs. 
S.,  aged  forty-six  years,  a  married  woman,  and  the  mother  of  three 
healthy  children,  was  first  seen  in  May,  1906,  complaining  of 
severe  headaches  and  constipation.  The  headaches  had  occurred 
during  most  of  her  adult  life,  and  were  nearly  always  associated 
with  the  menstrual  period.  While  they  were  on  she  was  scarcely 
able  to  speak,  and  often  was  sick  at  the  stomach.  Except  for 
these  headaches  and  the  chronic  constipation,  she  w^as  and  always 
had  been  well  and  full  of  healthy  activity. 

Her  father  died  at  an  advanced  age  of  cerebral  hemorrhage; 
her  mother  at  seventy  years  of  a  protracted  diarrhcea.     One  brother 

'=  Neurolog.  Centralbl.,  1904.  xxiii,  978. 

'-  Pathologie  und  Therapie  der  Nervenkraukheiten,  Berlin  and  Vienna,  1907,  p.  340. 
'  Read  at  a  meeting  of  the  .\ssociation  of  American  Phy.sicians,  Washington,  D.  C,  May 
11  and  12,  1909 
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died  of  angina  pectoris,  and  was  found  to  have  marked  sclerosis 
of  the  coronary  and  cerebral  arteries. 

At  the  first  consultation,  in  May,  1906  (about  two  years  before 
her  death),  she  was  a  healthy  looking-  woman,  and,  as  stated  above, 
only  complained  of  headaches  and  of  chronic  constipation.  She 
was  given  a  palliative  and  a  cascara  mixture  to  take  regularly. 

On  June  6,  190G,  it  was  noted  that  she  looked  "run  down," 
spoke  in  a  scanning  manner,  and  wrote  with  difficulty,  often  leaving 
out  words.  The  headaches  were  less  severe.  She  was  sent  away 
for  a  long  change.  In  October  she  was  "looking  fairly  well," 
and  had  had  no  headache  for  a  month.  Bowels  were  regular  with 
the  cascara  mixture.  On  November  6,  for  some  days  she  had 
had  occasional  numbness  and  tingling  in  the  left  arm  and  hand. 
Right  grip  was  sixty,  and  left  fifty.  There  was  no  real  numbness. 
The  knee-jerks  were  normal.  On  December  10  it  was  noted  that 
the  patient  had  slight  headache  and  was  feeling  dull,  had  difficulty 
in  finding  the  right  words,  and  "often  says  and  writes  wrong  ones." 
Bowels  were  regular  with  medicine,  and  all  other  functions  seemed 
to  be  normal.  There  had  been  no  menstruation  since  last  May, 
On  May  15,  1907,  the  following  note  was  made:  "She  is  feeling 
depressed  and  easily  worried,  and  has  frequent  headaches.  Her 
weight  keeps  up.  The  hemoglobin  registers  80  per  cent.  There 
has  been  no  menstruation  since  last  May." 

She  went  away  for  a  long  change,  and  on  returning  the  following 
note  was  made:  "September  20,  1907. — Back  from  a  long  holiday, 
and  looks  fairly  well,  but  faded.  Hemoglobin,  SO  per  cent.  If 
her  bowels  do  not  move  she  has  severe  headaches.  Still  has  some 
hesitation  in  speech,  and  tends  to  use  wrong  words.  Scarcely  ever 
reads,  and  seldom  writes  letters,  and  if  she  does,  may  write  wrong 
words.  Sleeps  Avell,  and  digestion  is  normal.  The  knee-jerks 
are  equal  and  sluggish." 

In  October,  1907,  she  "had  a  dizzy  turn.  Had  been  sitting 
in  the  sim,  and  then  while  walking  toward  the  house  she  sank  down, 
but  did  not  become  unconscious."  A  few  days  later  she  had  a 
similar  turn  and  fell  and  hurt  her  head.  Dr.  McPhedran  saw  her 
with  me,  and  we  sent  her  into  a  private  hospital  for  complete  rest 
and  observation.  For  about  a  month  after  entering  here  she  seemed 
about  the  same,  frequently  complaining  of  headache  and  suffering 
from  severe  constipation,  which  drugs  seemed  almost  powerless 
to  relieve.  Upon  November  3,  1907,  she  seemed  drowsy,  although 
bright  and  cheerful  when  roused.  The  next  day  there  was  some 
diarrhoea — a  most  uncommon  symptom  for  her — and  later  in  the 
day  she  vomited.  The  next  day  the  following  note  was  made: 
"She  vomited  once  during  tlie  night.  No  more  diarrluea.  Since 
this  morning  she  seems  drowsy  and  now  (4  p.m.),  can  scarcely  be 
roused.  Seems  as  if  intoxicated,  and  if  addressed  smiles  feebly, 
but  will  not  put  out  her  tongue  or  turn  in  bed.     Resists  arms  being 
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niovi'd.  'riii'ic  is  rctciilioii  of  iiriiic,  and  this,  on  hcin;;  drawn  oil' 
with  a  tadictcr,  shows  no  ahnornudity.  Tiicro  is  no  s(|nint  and 
the  pupils  are  normal."  Late  tiiat  evening  Dr.  .].  M.  Ma((  "alluni 
examined  the  eyes  and  reported  that  thev  were  j)raetically  normal, 
the  veins  beini>-  perhaps  a  little  full,  and  slight  haziness  of  the  left 
fundus.  By  now  she  was  absolutely  comatose,  with  loud  stertorous 
breathing,  and  fixed  pupils,  and  it  seemed  as  if  she  must  die  before 
morning.  She  was  evidently  suffering  from  acute  cerebral  com- 
pression of  some  sort.  Next  day,  however,  she  was  no  worse.  A 
lumbar  puncture  was  done,  and  the  fluid  seemed  under  some 
increased  pressure.  The  cerebrospinal  fluid  showed  no  chemical 
or  physical  abnormality  upon  most  careful  examination.  No 
choline  was  present. 

November  7.  "She  is  rather  brighter,  and  feels  tickling  of  the 
soles  of  the  feet.  Pupils  are  unequal,  the  left  being  large  and  the 
right  small.  They  do  not  react  to  light.  ^Marked  ankle  clonus 
present  in  right  foot.  Both  knee-jerks  are  exaggerated.  A  spastic 
athetoic  condition  is  present  in  the  whole  body,  but  especially  on 
the  left  side." 

November  8:  "She  was  markedly  better,  being  quite  intelligent, 
and  recognizes  people.  Answers  questions  quickly  and  says  that 
her  tea  'is  hot  and  too  sweet.'  The  spastic  condition  of  the  muscles 
is  gone,  and  the  plantar  reflexes  are  flexor  in  type.  Pupils  are  equal 
and  react  normally  to  light.     She  still  requires  the  catheter." 

On  December  9  it  was  noted  that  "she  is  quite  bright  and  speaks 
better  than  she  has  done  for  months.  No  headache."  She  steadily 
improved,  and  on  December  13  remarked  that  "it  was  a  pleasure 
to  eat  and  to  sleep."  There  was  no  headache.  Bowels  were  mov- 
ing naturally,  which  they  had  not  done  for  years.  Urination  was 
normal  and  the  reflexes  were  also  normal. 

December  24,  1907.  "Doing  \vell,  but  there  is  some  want  of 
coordination  in  the  movements  of  the  right  hand  and  arm.  The 
grip  is  strong,  but  when  she  feeds  herself  she  is  apt  to  spill  things, 
and  therefore  tends  to  use  chiefly  the  left  hand.     Is  easily  tired." 

In  January  she  had  a  similar  attack  of  what  one  might  call  cerebral 
compression,  in  which  she  became  very  dull  and  difficult  to  rouse. 
The  right  side  of  the  body  was  distinctly  weak,  and  the  right  pupil 
was  larger  than  the  left.  There  was  slight  ankle  clonus  on  the  right 
side  and  marked  on  the  left.  She  had  some  vomiting.  She  got 
over  this  attack  more  easily  than  the  first  one,  and  on  February  12 
returned  home  apparently  as  well  as  when  she  entered  the  hospital 
three  months  before. 

On  February  15  it  was  noted  that  "she  seemed  well  last  night 
and  slept  well  until  4  a.m.,  then  became  restless  and  soon  vomited 
her  evening  meal  imchanged.  Vomited  twice  more  during  the 
morning,  became  drowsy,  and  by  3  p.m.  was  quite  unconscious, 
lying  on  the  back  with  head  turned  toward  the  left  and  the  limbs 
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somewhat  spastic.  Face  pale,  temperature  normal,  and  pulse  sixty. 
Pupils  small,  equal,  and  react  to  light.  Ankle  clonus  marked  in  left 
leg  and  slightly  present  in  right.  Planter  reflex  active  and  extensor 
in  type  on  both  sides."  By  10  p.m.  the  pulse  was  108,  temperature 
99.5°,  and  the  systolic  blood  pressure  was  210  mm.  (it  had  frequently 
been  measured  between  the  attacks  and  never  was  found  to  be 
above  125  mm.).  During  the  whole  of  next  day  she  seemed  to  be 
at  death's  door  with  acute  cerebral  compression;  but  the  next  morn- 
ing it  was  noted  that  the  blood  pressure  had  fallen  to  120  mm.,  and 
by  evening  she  was  slightly  conscious.  The  next  day  she  was  back 
to  a  condition  normal  for  her  between  the  attacks. 

From  then  until  March  14  she  seemed  to  improve  and  was  getting 
about  the  house;  reflexes,  pupils,  etc.,  remained  normal.  The 
blood  pressure  on  frequent  measurements  never  rose  above  130  mm. 
On  March  14,  1907,  she  "woke  at  5  a.m.  feeling  nauseated,  and 
had  some  headache.  Was  dull  all  day,  but  the  blood  pressure  did 
not  rise  above  120  mm.,  and  by  10  p.m.  she  was  feeling  better  and 
was  sitting  up  in  bed."  Next  day  she  seemed  as  usual,  except  that 
there  was  slight  ankle  clonus  on  the  left  side,  and  the  planter  reflexes 
were  both  extensor  in  type. 

On  April  8  this  note  occurs:  "Was  particularly  well  yesterday 
and  walked  downstairs  and  was  speaking  well.  At  midnight 
seemed  restless,  and  then  slept  badly,  and  passed  water  involuntarily. 
This  morning  she  seems  dull,  but  there  has  been  no  vomiting.  Is 
quite  intelligent  and  answers  questions  clearly.  There  is  some 
spasticity,  best  marked  upon  the  right  side.  Ankle  clonus  and 
Babinski's  sign  well  marked  upon  both  sides."  By  night  she  was 
"much  worse,  and  the  spasticity  almost  amounts  to  convulsions, 
passing  over  the  body  in  long  waves.  Systolic  blood  pressure  165 
mm.,  but  is  hard  to  measure  owing  to  the  convulsive  waves." 

April  9,  9  a.m.  "Had  a  bad  night  and  is  now  quite  unconscious. 
Spasticity  very  marked,  but  not  in  waves  like  yesterday.  Pupils  equal 
and  small.     Urine  involuntary.     Systolic  blood  pressure  150  mm." 

From  that  time  on  the  coma  deepened,  and  the  breathing  got  slower 
and  slower,  and  she  became  livid.  The  blood  pressure  fell  to  120 
mm.,  but  without  the  usual  cerebral  improvement.  The  pupils 
became  very  unequal,  the  left  being  large  and  the  right  pin-point, 
and  later  they  became  equally  dilated.  The  breathing  became 
slower  and  slower  and  then  stopped  altogether,  the  heart  continuing 
to  beat  for  several  minutes  after  the  last  breath. 

The  report  of  the  postmortem  examination  performed  some  sixteen 
hours  after  death  by  Professor  J.  J.  Mackenzie  is  as  follows : 

On  removing  the  clavarium  the  dura  mater  was  found  to  be  tense. 
The  sinuses  were  filled  with  soft  clot.  On  stripping  the  dura  from 
the  cerebrum  it  was  found  to  be  adherent  over  a  large  tumour  mass 
which  lay  on  and  in  the  left  cerebral  hemisphere  (Figs.  1  and  2). 
There  were  a  few  small  flat  white  tumor  nodules  on  the  inner  side  of 
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the  posterior  portion  of  the  dura  over  the  left  hemisphere  nnci  falx 
cerebri.  Tliere  was  a  very  large  tumor  situated  between  the  ten- 
torium and  the  occipital  lobe  on  the  left  side;  this  was  attached  firmly 
to  the  tentorium  and  easily  lifted  away  from  the  brain  substance. 
There  was  considcrjiblc  o'dcma  of  th(>  ])ia-arachnoid;  the  vessels  of 


Fig.  1. — View  of  the  tumor  from  above. 


Fig.  2. — Section  of  the  tumor. 


the  left  side  were  markedly  congested  and  the  convolutions  were 
flattened.     There  was  some  dilatation  of  the  lateral  ventricles. 

The  large  tumor  attached  to  the  tentorium  is  roughly  egg-shaped 
in  outline  and  measures  6  cm,  in  its  long  axis.  The  larger  end  is 
4.3  cm.  in  diameter;  the  smaller,  4.3  cm.  in  diameter.  On  section 
the  tumor  mass  is  very  hard  and  fibrous,  with  a  glistening  cut  surface. 
It  lies  upon  and  is  attached  to  the  tentorium  on  the  left  side,  com- 
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nro^iiiti;  juul  })iishin<;'  upward  the  occipital  lobes,  compressing 
especially  the  j^yriis  lin<,nialis,  gyrus  cuneus,  and  a  portion  of  the 
lateral  occipital  gyri.  The  smaller  tumor  masses  are  attached  to 
the  dura  and  the  falx  cerebri,  the  largest  measuring  0.7  cm.  in 
diameter,  all  of  them  quite  flat,  1  to  2  mm.  in  thickness.  They  do 
not  in  any  way  compress  the  brain  substance,  are  white  in  color, 
and  of  the  same  consistency  as  the  large  mass  which  is  attached  to 
the  tentorium.  The  second  large  tumor,  which  lies  upon  the  left 
hemisphere,  is  firmly  attached  to  the  dura.  It  does  not  infiltrate 
the  brain,  but  compresses  the  convolutions  beneath  it.  It  is  loosely 
adherent  to  the  pia-arachnoid,  but  can  be  dissected  off.  It  measures 
5  cm.  in  its  anteroposterior  diameter,  4  cm.  lateral  diameter,  and 
is  2  cm.  in  thickness.  It  is  quite  soft  and  of  a  pinkish  color,  with 
here  and  there  areas  of  a  deeper  hemorrhagic  tint,  and  showing 
throughout  its  substance  yellow  areas  of  fatty  degeneration.  In 
front  it  lies  upon  the  gyrus  centralis  posterior,  compressing  it  and 
pushing  it  forward  and  to  the  left.  It  also  compresses  most  of  the 
lobulus  parietalis  superior,  and  the  lobulus  parietalis  inferior,  which 
appears  as  a  narrow  band  betw^een  the  tumor  and  the  marginal 
gyrus.  The  inner  margin  of  the  tumor  is  2.2  cm.  from  the  longitu- 
dinal fissure.  On  section  the  gray  and  white  matter  of  the  brain 
beneath  the  tumor,  although  distorted  by  the  compression,  do  not 
show  any  gross  evidence  of  degeneration. 

Histology.  The  large  hard  tumor  attached  to  the  tentorium 
is  exceedingly  fibrous.  Stained  by  the  van  Giessen  method,  it 
shows  masses  of  red  staining  fibres.  Betw^een  them  are  many  cells 
with  dark  rod-like  nuclei  mixed  with  a  small  number  of  cells  with 
large  oval  vesicular  nuclei  and  faintly  staining  chromatin.  In 
some  areas  these  latter  cells  are  present  in  larger  numbers.  The 
connective  tissue  fibers  run  in  bundles  in  all  directions.  The  vessels 
are  well  formed  and  are  not  numerous.  Corpora  amylacea  are 
present  but  are  not  numerous.  Mitotic  figures  are  not  seen.  The 
soft  tumor  upon  the  surface  of  the  parietal  lobe  is  very  cellular. 
The  cells  are  somewhat  smaller  than  the  large  cells  of  the  other 
tumor.  They  are  in  the  form  of  short  spindles  with  oval  vesicular 
nuclei.  They  are  arranged  in  strands  and  bundles  which  are  some- 
times definitely  related  to  the  bloodvessels,  and  sometimes  seem 
to  run  independently  of  them.  There  is  very  little  fibre  formation 
and  the  whole  tumor  is  distinctly  loose  in  texture.  The  vessels 
are  numerous  and  thin  walled.  Mitoses  are  rare  in  this  tumor  also. 
Occasionally  one  finds  multinucleated  cells. 

The  histological  characters  of  these  tumors  seem  to  point  without 
doubt  to  their  being  endotheliomatic,  arising  from  the  dura.  The 
large  soft  tumor  is  of  the  ordinary  cellular  type  of  endothelioma; 
the  large  hard  tumor  and  the  small  metastatic  nodules  in  the  neigh- 
borhood would  fall  into  the  class  of  so-called  fibro-endotheliomas. 
There  seems  no  doubt  that  they  are  similar  in  orign,  the  large  tumor 
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attiifhc'il  to  tlu'  tentorium  being  probably  the  oldest,  the  .soft  tninor 
over  the  parietal  region  being  the  most  recent.  In  oonnection 
with  the  clinical  symptoms  the  loose  texture  of  this  latter  nodule 
and  the  rich  vascular  supply  is  of  great  significance. 

Resume.  The  patient  for  the  greater  part  of  her  life  had  sufi'ered 
from  severe  headaches,  with  some  aphasia  during  the  paroxysms. 
At  the  menopause  the  headaches  rather  lessened  in  acuteness, 
but  the  a]>hasia  tended  to  last  slightly,  so  that  she  wf)uld  hesitate 
in  speech  and  occasionally  use  the  wrong  words,  both  in  speaking 
and  writing.  Next,  she  got  an  attack  of  what  seemed  like  acute 
cerebral  compression  without  localizing  .symptoms.  This  pa.ssed 
off,  and  she  was  as  well  as  before  for  nearly  ten  weeks.  Then  the 
compression  recurred,  and  again  passed  ofl",  but  recurred  at  intervals 
of  a  month,  until  the  fifth  proved  fatal.  Between  the  attacks  she 
would  seem  nearly  well,  and  on  the  day  before  the  fatal  one,  spoke 
unusually  well  and  walked  down  stairs. 

The  ca-ii'  during  life  seemed  to  us  to  be  probably  one  of  some 
sort  of  cyst,  which  periodically  filled  and  after  producing  almost 
fatal  compression  emptied  itself  in  some  way.  The  postmortem 
findings  were  a  surprise,  and  even  yet  it  is  difficult  to  explain 
the  case.  The  spasticity  from  which  she  suffered  during  the 
acute  attacks  was  nearly  always  most  marked  upon  the  left  side, 
that  is  on  the  same  side  as  the  tumors  were.  This  was  probably 
flue  to  cerebellar  irritation  from  the  pressure  of  the  posterior 
tumor.  The  almost  constant  monthly  recurrence  of  the  acute  com- 
pression is  interesting.  It  suggests  the  possibility  of  the  increased 
pressure  feeing  in  some  way  connected  with  the  menstrual  function, 
although  this  had  ceased  over  a  year  before.  She  always  had  had 
bad  headaches  at  that  time,  and  they  continued  after  the  flow  had 
ceased,  and  the  same  cerebral  congestion  now  occurring  in  a  brain 
the  seat  of  tumors  had  in  some  way  produced  the  severe  and  finally 
fatal  com]>ression.  It  seems,  then,  that  the  case  was  one  of  almost 
symptomless  brain  tumor,  complicated  by  periodic  attacks  of  cerebral 
congestion,  this  congestion  being  a  relic  of  the  menstrual  periods. 

Vasomotor  disturbances  are  very  common  at  the  menstrual  epoch, 
and  often  persist  after  the  menopause,  as  in  a  case  recently  come 
across  in  which  a  woman  had  suffered  most  of  her  life  from  epistaxis 
during  the  menstrual  period,  and  after  the  menopause  this  bleeding 
persisted  and  was  still  occurring  at  the  age  of  sixty. 

The  blood  pressure  always  was  very  high  during  an  acute  attack. 
We  always  assumed  that  this  was  due  to  the  cerebral  compression,  but 
Professor  Adami  suggested  that  the  increased  blood  pressure  might 
have  been  due  to  some  unexplained  cause,  but  very  likely  related  to 
the  menstrual  period,  and  that,  by  producing  great  distention  of  the 
vascular  tumors,  might  have  been  the  cause  of  the  acute  cerebial 
compression.  The  anterior  tumor  being  very  vascular  might  well 
lend  itself  to  such  distention. 


REVIEWS. 


A  System  of  Medicine.  By  Many  Writers.  Edited  by  Sir 
Clifford  Allbutt,  K.C.B.,  Regius  Professor  of  Physic  in  the 
University  of  Cambridge;  and  Humphry  Davy  Rolleston, 
M.D.,  Senior  Physician  to  St.  George's  Hospital,  London.  Vol. 
IV,  Part  I,  pp.  764;  Part  H,  pp.  566.  London :  Macmillan  &  Co., 
Ltd.,  1908. 

Volume  IV  of  the  second  edition  of  Allbutt's  System  of  Medicine 
is  issued  in  two  parts,  of  which  Part  I  is  devoted  to  diseases  of  the 
liver,  gall-bladder,  bile  ducts,  pancreas,  ductless  glands,  and  kidneys, 
and  such  other  disorders  as  infantilism,  obesity,  adiposis  dolorosa, 
and  oedema,  Avhile  Part  II  comprises  a  discussion  of  diseases  of  the 
nose,  pharynx,  larynx,  and  ear.  Both  parts  contain  much  new 
matter,  as  well  as  revision  and  expansion  of  matter  published  in 
the  first  edition.  Dr.  Arthur  Keith  contributes  new  articles  on 
the  anatomy  of  the  liver  and  on  hepatoptosis.  Dr.  William  Hunter 
contributes  a  new  article  on  delayed  chloroform  poisoning,  and  has 
considerably  revised  his  article  on  jaundice.  He  is  now  disposed 
to  view  all  jaundice  as  obstructive,  the  one  form  resulting  from 
obvious  mechanical  obstruction  independent  of  changes  in  the 
blood  or  bile  (simple  obstructive  jaundice),  the  other  being  depend- 
ent upon  changes  in  the  bile  and  blood,  the  actual  cause  of  the 
obstruction  being  increased  viscidity  of  bile  consequent  on  intra- 
hepatic catarrh  (toxemic  obstructive  jaundice);  this  comprises  the 
cases  heretofore  referred  to  as  hematogenous  jaundice.  The  facts  in 
support  of  this  undoubtedly  correct  contention  are  well  marshalled, 
and  are  quite  convincing;  but  perhaps  they  are  not  applicable  to 
that  unusual  and  ill-understood  form  of  jaundice  known  as  family 
jaundice.  Another  notable  improvement  is  in  the  discussion  of  the 
cirrhoses  of  the  liver.  In  the  original  edition.  Dr.  Hawkins  described 
three  types  of  cirrhosis — the  alcoholic,  the  malarial,  and  the  syphilitic 
(a  very  poor  classification);  in  the  new  edition  two  types  of  cirrhosis 
are  described — portal  cirrhosis,  by  Dr.  Hawkins,  and  biliary  cirrhosis, 
by  Dr.  Morley  Fletcher.  Dr.  Hawkins,  in  an  excellent  discussion 
of  portal  cirrhosis,  points  out  the  undoubted  etiological  significance 
of  alcohol,  and  suggests  that  the  action  of  alcohol  is  indirect  rather 
than  direct — favoring  perhaps  the  activity  of  some  other  poison 
as  yet  undetermined;  but  he  also  points  out  the  fact  that  cases  of 
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this  type  of  cirrhosis  uiulouhtcdly  occur,  in  cliildrcn  csjK'cially,  hut 
also  in  adults,  in  wliich  alcohohsni  plays  no  pari,  i'ortal  cirrhosis 
then  appears  to  be  definitely  toxic  in  nature,  and  alcohol,  although 
the  commonest,  is  i)y  no  means  the  only  etiolo<]^ical  factor.  Mr. 
Mayo  Rohson  contributes  the  articles  on  diseases  of  tiie  gall-ljladder 
and  biliary  ducts;  they  are  such  as  one  expects  from  a  universally 
recojrnized  authority.  The  valuable  article  on  diseases  of  the 
pancreas,  contributed  to  the  first  edition  of  the  work  by  Dr.  Fitz, 
has  been  replaced  in  the  new  edition  by  articles  by  Dr.  W.  C. 
Bosanquet  and  Dr.  G.  Newton  Pitt.  Dr.  Bosanquet  divides  the 
causes  of  chronic  pancreatitis  into  infective,  toxic,  and  degenerative, 
and  doubtfully  adds  a  fourth,  mechanical  cause;  he  believes  that 
the  disorder  is  frequently  due  to  the  abuse  of  alcohol,  and  that  it  is 
often  associated  with  fibrosis  of  the  liver;  major  etiological  signifi- 
cance apparently  is  not  attributed  to  disease  of  the  gall-bladder 
and  biliary  ducts.  Mild  grades  of  the  disease  (commonly  encountered 
at  the  necropsy)  are  believed  to  run  their  course  without  noteworthy 
symptoms. 

Tiie  discussion  of  diseases  of  the  ductless  glands  has  been  much 
amplified,  and  now  contains  about  all  that  is  really  known  of  the 
subject.  Dr.  Hector  Mackenzie  contributes  the  articles  on  cretinism 
and  exophthalmic  goitre;  Dr.  George  R.  Murray,  those  on  myxoedema 
and  lymphadenoma;  Dr.  E,  F.  Trevelyan,  that  on  akromegaly; 
Dr.  H.  D.  Rolleston,  those  on  diseases  of  the  adrenals  and  the 
spleen;  and  Dr.  John  Thomson,  that  on  status  lymphaticus.  It 
is  interesting  to  observe  that  in  the  treatment  of  myxoedema  Dr. 
Murray  prefers  the  liquid  preparation  of  the  thyroid,  liquor  thyroidei, 
which  he  directs  should  be  freshly  prepared  once  a  fortnight.  In 
the  intractable  headache  of  akromegaly  Dr.  Trevelyan  suggests 
the  wisdom  of  trephining. 

Professor  J.  Rose  Bradford  contributes  two  articles  on  diseases  of 
the  kidney — the  one  on  the  general  pathology  of  the  renal  functions, 
the  other  on  nephritis,  which  replaces  an  article  on  the  same  sub- 
ject by  Dr.  Dickinson  in  the  first  edition.  Dr.  Bradford's  two 
articles  are  really  excellent,  and  well  repay  careful  perusal,  par- 
ticularly, perhaps,  if  one  may  choose  from  such  general  excellence, 
his  discussion  of  so-called  physiological  albuminuria,  uremia,  the 
cardiovascular  changes  of  nephritis,  etc.;  however,  the  real  cause 
of  the  uremic  manifestations  and  of  the  cardiovascular  changes 
is  still  elusive.  Professor  A.  Macalister  contributes  a  short  article 
on  nephroptosis,  and  Mr.  Henry  Morris  articles  on  the  other  diseases 
of  the  kidneys  and  the  ureters. 

Part  II  of  Volume  IV  as  now  issued  may  be  said  to  be  a  complete 
manual  or  text-book  of  diseases  of  the  nose,  pharynx,  larynx,  and  ear. 
It  is  somewhat  unusual  to  include  in  a  System  of  Medicine  such 
a  thorough  and  complete  discussion  of  subjects  commonly  relegated 
to  the  so-called  specialties,  but  the  excellence  of  the  result  amply 
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justifies  (Ik-  editors  in  their  ileeisioii;  and  assuredly  (he  volume 
will  be  read  with  interest  and  profit  hv  many  general  practitioners 
as  well  as  specialists. 

Of  the  two  parts,  really  (wo  volumes,  one  may  say  that  they 
contain  a  good  deal  of  new  matter  as  well  as  revision  of  older  matter 
—  all  of  which  assuredly  represents  the  statements  and  opinions  of 
authorities  well  qualified  to  give  expression  thereto.  The  books 
are  worthy  meml)ers  of  their  family,  and  may  be  heartily  recom- 
mended. A.  K. 


Surgery,  its  Principles  and  Practice.  By  Various  Authors. 
Edited  by  AYilliam  AVilliams  Keen,  M.D.,  LL.D.,  Emeritus 
Professor  of  the  Principles  of  Surgery  and  of  Clinical  Surgery, 
Jefferson  Medical  College,  Philadelphia;  and  John  Chalmers 
Da  Costa,  M.D.,  Professor  of  the  Principles  of  Surgery  and  of 
Clinical  Surgery,  Jefferson  Medical  College,  Philadelphia.  Vol. 
IV;  pp.  1194;  582  illustrations.  Philadelphia  and  London: 
W.  B.  Saunders  Co.,  1908. 

The  second  and  third  volumes  of  this  system  of  Surgery  were 
reviewed  in  these  pages  some  time  ago.  The  contents  of  Volume 
IV  include:  Hernia,  by  William  B.  Coley;  surgery  of  the  anus  and 
rectum,  by  Robert  Abbe;  examination  of  the  urine  in  relation  to 
surgical  measures,  by  David  L.  Edsall;  surgery  of  the  kidney, 
ureter,  and  suprarenal  gland,  by  Joseph  Ransohoff ;  surgery  of  the 
bladder,  by  Bransford  Lewis ;  stone  in  the  bladder,  by  Arthur  Tracey 
Cabot;  surgery  of  the  prostate,  by  Hugh  H.  Young;  of  the  penis 
and  urethra,  by  Orville  Horwitz;  of  the  scrotum,  testicle,  spermatic 
cord,  and  seminal  vesicles,  by  Arthur  Dean  Bevan;  of  the  intestines, 
by  Weller  Van  Hook  and  Allen  B.  Kanavel;  surgery  of  the  appendix 
vermiformis,  by  John  B.  Murphy;  of  the  ear,  by  Edward  B.  Dench; 
of  the  eye,  by  George  E.  de  Schweinitz;  military  surgery,  by  Surgeon- 
General  Robert  M.  O'Reilly,  U.S.A.;  naval  surgery,  by  Surgeon- 
General  P.  M.  Rixey,  U.S.5si.;  tropical  surgery,  by  INIajor  Walter 
D.  McCaw,  U.S.A.;  and  the  influence  of  race,  sex,  and  age  in  sur- 
gical affections,  by  William  L.  Rodman. 

This  curious  collocation  of  articles,  by  which  the  eye  and  the  ear 
are  buried  among  the  genitalia,  and  by  which  the  appendix  and 
intestines  are  separated  from  abdominal  surgery  by  the  surgery 
of  the  urinary  tract,  is  probably  due  more  to  the  dilatoriness  of 
the  authors  of  these  misplaced  articles  than  to  any  preconceived 
notion  of  the  editors  that  the  present  arrangement  is  the  best.  Few 
of  the  articles  in  this  volume  are  either  systematic  or  scholarly; 
in  many  instances  they  appear  to  have  been  written  hurriedly  and 
with  negligence,  it  seeming  doubtful  in  a  few  cases  whether  the 
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writers  have  even  taken  the  trouble  to  re-read  their  papers  wlien 
once  written,  or  when  written  for  them  even  to  peruse  them  in 
person.  From  this  criticism,  however,  must  be  excepted  the  articles 
contributed  bv  pAlsall,  C'al)ot,  Young,  Dench,  de  Schweinitz, 
O'Reilly,  Rixey,  McCaw,  and  Rodman,  all  of  which  tjive  evidence 
of  a  conscientious  endeavor  to  present  the  subjects  treated  in  as 
comprehensive  and  thorough  a  manner  as  the  limits  assigned  permit. 

Coley  opens  the  voliune  with  a  rambling  and  disconnected 
account  of  hernia;  no  student  who  has  not  studied  the  subject 
elsewhere  need  expect  to  profit  by  the  present  article  unless  he 
carefully  revises  and  reedits  it  so  as  to  make  it  present  some  form 
of  logical  and  orderly  sequence.  The  illustrations  are  good  as  well 
as  instructive.  Abbe's  article  on  the  rectum  and  anus  is  not  partic- 
ularly noteworthy:  we  think  his  position  in  regard  to  the  indications 
for  iliac  colotomy  for  imperforate  rectum  not  sufficiently  supported 
by  facts;  following  Kelsey,  he  asserts  the  rarity,  which  is  becoming 
recognized,  of  syphilitic  strictures  and  ulcers  of  the  rectum;  no 
adequate  account  of  the  combined  abdomminal  and  perineal  route 
for  excision  of  rectal  carcinoma  is  given.  Edsall's  article  on  the 
examination  of  the  urine  in  sm-gery  is  decidely  pessimistic,  announc- 
ing that  few  tests  give  any  more  valuable  information  than  is  obtained 
by  the  routine  examination  for  albumin,  casts,  etc.  Of  Cammidge's 
test  he  says:  "The  clinical  results  with  it  have  been  entirely  un- 
reliable in  the  hands  of  most  skilful  men.  I  believe  that  it  has  no 
clinical  importance,  but  this  is  not  yet  fully  settled." 

Cabot  gives  an  admirable  clinical  description  of  stone  in  the 
bladder,  with  interesting  historical  sketches  of  litholapaxy  and 
lithotomy.  He  draws  well-deserved  attention  to  the  former  opera- 
tion, which  is  too  much  neglected  in  this  country.  Young  discusses 
other  affections  besides  hypertrophy  of  the  prostate,  the  most  impor- 
tant of  which  is  chronic  prostatitis  with  its  varying  symptoms;  he 
questions  the  role  of  inflammation  in  the  production  of  hypertrophy, 
stating  that  it  is  rather  a  neoplastic  change;  perhaps  to  call  it  an 
adenomatoid  condition  would  be  safer. 

Murphy's  article  on  appendicitis  appears  to  have  been  written 
several  years  ago,  and  though  revised  in  some  portions,  in  others 
is  not  brought  up  to  date — notably  in  the  account  of  the  patho- 
genesis of  the  disease.  Many  of  the  illustrations  are  good,  but 
those  of  the  pathological  lesions  in  the  appendix  are  absolutely 
disgraceful.  There  is  scarcely  sufficient  appreciation  of  the  serious- 
ness of  the  cases  of  those  patients  who  have  reached  what  Murphy 
calls  the  third  stage  of  the  disease,  that  is,  the  period  immediately 
succeeding  the  subsidence  of  diffuse  peritonitis.  While  a  number 
of  these  patients  may  be  assured  of  convalescence  without  immediate 
operation,  yet  in  a  large  proportion  there  is  only  a  lull  before  the 
storm  of  general  peritonitis  breaks  again,  owing  to  leakage  through 
limiting  adhesions.      When   patients,   seen   first   while   desperately 
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ill  with  diffuse  peritonitis,  have  been  brought  successfully  through 
to  this  stage  by  perseverance  in  the  "Ochsner  treatment"  of  ab- 
stinence, it  is  a  very  difficult  thing  to  decide  the  most  propitious 
time  for  operation;  and  it  is  to  be  regretted  that  so  experienced 
a  surgeon  as  ]\Iurphy  evades  the  issue  by  passing  over  this  question 
in  silence. 

In  regard  to  military  surgery,  it  is  well  pointed  out  by  General 
O'Reilly  that  what  the  ordinary  surgeon  lacks  is  not  so  much  a 
know'ledge  of  how  to  treat  the  wounded  in  battle,  but  an  under- 
standing of  the  organization  and  administration  of  medical  affairs 
in  both  war  and  peace;  and  he  urges  the  National  Guard  surgeons 
to  avail  themselves  more  freely  of  the  Army  Medical  School.  Dr. 
Rixey's  account  of  naval  surgery  is  extremely  interesting,  describ- 
ing as  it  does  in  detail  the  arrangements  for  treating  the  w^ounded 
during  a  battle  and  subsequently,  and  the  construction  and  equip- 
ment of  hospital  ships. 

The  two  most  interesting  subjects  in  tropical  surgery  discussed 
by  ]Major  IMcCaw  are  appendicostomy  for  amoebic  dysentery, 
and  the  treatment  of  hepatic  abscess.  He  does  not  recommend 
appendicostomy  as  a  last  resort,  nor  in  patients  whose  recovery 
is  improbable,  on  account  of  the  extent  of  the  lesions  in  the  colon; 
but  he  urges  it  in  those  cases  in  w'hich  improvement  under  rectal 
irrigation  occurs  up  to  a  certain  point  and  then  stops,  showing 
that  the  disease  is  still  in  a  curable  stage,  but  that  irrigation  from 
below  is  inefficient.  For  the  diagnosis  of  hepatic  abscess  he  prefers 
exploratory  laparotomy  to  the  trocar.  He  describes  only  the  ab- 
dominal and  the  subpleural  thoracic  routes  for  evacuating  the 
abscess,  but  does  not  write  as  if  he  had  much  personal  experience 
with  operation;  and  his  neglect  to  discuss  the  transpleural  route 
is  somewhat  remarkable. 

The  present  volume  hardly  maintains  the  standard  set  by  those 
w^hich  preceded  it;  and  it  is  to  be  hoped  that  the  contributors  to 
the  final  volume,  the  publication  of  which  in  the  near  future  is 
announced,  have  made  more  successful  efforts  to  expound  intel- 
ligiblv  the  principles  of  surgerv  and  to  further  its  art. 

A.  P.  C.  A. 


Diseases  of  the  Digestive  G\xal.  By  Paul  Cohnheim,  ]\I.D., 
Specialist  in  Diseases  of  the  Stomach  and  Intestines  in  Berlin. 
From  the  second  German  edition,  edited  and  translated  by 
Dudley  Fultox,  M.D.  Philadelphia  and  London:  J.  B. 
Lippincott  Co.,  1909. 

This  is  a  refreshing  book  written  obviously  from  material  and 
information  gathered  in  actual  practice  by  the  author  himself.  It 
is  not  burdened  with  references  from  the  literature,  but  the  author  is 


cohnheim:  diseases  of  the  digestive  canal  745 

familiar  with  the  important  contributions  to  diseases  of  the  digestive 
tract.  The  presentation  is  admiralily  clear.  There  is  no  hedging, 
nor  can  there  be  any  doubt  as  to  what  the  author  means.  Certain 
defects  are  apparent  in  the  plan  of  the  book.  Of  these,  the  most 
serious  are:  A  persistent  dogmatism,  many  statements  being  made  in 
a  positive  manner  for  which  no  adequate  proof  is  offered,  and  with 
which  not  all  physicians  working  in  this  line  would  be  likely  to  agree. 
Second,  there  is  the  omission  of  many  things  which  it  is  to  be  pre- 
sumed Dr.  Cohnheim  regards  as  useless,  but  which  have  authority 
to  support  them,  and  therefore  should  have  been  offered  to  the 
reader  for  consideration.  A  brief  but  admirable  section  upon  anam- 
esis  opens  the  book.  The  description  of  the  physical  examination 
cannot  be  regarded  as  complete  so  far  as  the  methods  described  are 
concerned.  The  subject  of  auscultation  which  is  one  of  the  most 
im{)ortant  and  in  the  hands  of  an  expert  reveals  almost  as  much  infor- 
mation about  the  abdomen  as  does  the  auscultation  of  the  thorax, 
is  discarded  in  three  lines.  The  subject  of  the  laboratory  tests  are 
given  considerable  space,  and  they  are  described  sufficiently  for  the 
general  practitioner.  The  diagnosis  of  chronic  gastritis  is  apparently 
to  be  made  provisionally  in  all  chronic  cases  in  which  ulcer,  car- 
cinoma, or  dilatation  of  the  stomach  can  be  excluded.  There  is 
a  diagram  of  the  evolution  of  the  disease  showing  how  in  some 
cases,  it  leads  first  to  hyperacid  gastritis  with  subsequent  subacid 
gastritis,  and  in  others  to  subacid  gastritis  from  the  beginning.  This 
corresponds  more  to  the  author's  theory  than  to  anything  found  in 
actual  practice.  The  discussion  of  the  diagnosis  of  ulcer  is  entirely 
inadequate.  This  may  be  judged  from  the  statement  that  "epi- 
gastralgia  occurring  at  a  definite  time  after  eating,  is  the  most  posi- 
tive symptom  of  gastric  ulcer."  Percussion  tenderness  is  entirely 
overlooked,  and  the  value  of  occult  blood  minimized.  Surgical 
treatment  is  restricted  to  perforations,  persistent  hemorrhage,  and 
for  the  relief  of  complications.  There  is  apparently  some  confusion 
between  dilatation  of  the  stomach  and  retention  of  the  stomach 
contents,  and  although  the  diagnosis  is  not  carefully  described,  it  is 
said  to  be  very  easy.  The  subject  of  gastroptosis  is  rather  cursorily 
treated.  The  treatment  is  largely  limited,  apparently,  to  mechanical 
means  of  support,  and  there  is  no  discussion  of  the  surgical  treatment 
of  the  disease.  The  author  is  quite  modern  and  gives  a  long  para- 
graph on  suggestive  treatment  for  the  condition  called  nervous 
dyspepsia.  He  speaks  of  this  again  in  nervous  or  reflex  vomiting. 
Nervous  conditions  can  be  recognized  by  the  fact  that  actual  pain  is 
never  a  symptom.  The  sections  on  diseases  of  the  intestines  is  one 
of  the  best  brief  descriptions  of  this  subject  that  has  as  yet  been 
made.  As  in  the  section  on  the  stomach,  the  physical  examination 
of  the  abdomen  has  been  neglected.  Typhlitis  is  resurrected,  classi- 
fied, and  described.  There  are  excellent  chapters  on  diarrhoea  and 
constipation.    It  seems  doubtful  if  many  physicians  would  be  willing 
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to  diagnosticate  with  assurance  from  the  brief  account  of  the  symp- 
toms and  physical  signs  described  by  the  author.  The  appendix 
contains  one  of  those  unfortunate  tables  designed  for  the  use  of  the 
ill-equipped  physician,  who  does  not  care  to  examine  his  patient 
thoroughly.  There  are  a  v^ariety  of  diets  which  have  the  advantage 
of  being  quantified  as  well  as  indicating  what  foods  are  to  be  taken, 
and  a  sort  of  quiz  compend  at  the  end  which  has  the  extraordinary 
title  of  Clinical  A,  B,  C  of  the  Most  Important  Disturbances  of  the 
Digestive  Tract. 

The  book  is  supplied  with  a  number  of  prescriptions.  One  must 
remark  the  frequency  with  which  belladonna  or  some  of  its  prepara- 
tions appears  in  them  and  for  what  a  diversity  of  conditions  this 
drug  is  used.  It  must  also  be  noted  with  general  regret  that  a  very 
large  number  of  proprietary  preparations  are  recommended.  There 
are  a  number  of  illustrations,  many  of  them  including  portraits  of 
the  author.  As  these  actually  show  him  performing  certain  exami- 
nations, they  may  be  regarded  as  of  advantage.  J.  S. 


A  Text-book  on  Embryology.  By  Frederick  Randolph 
Bailey,  A.M.,  M.D.,  and  Adam  Marion  Miller,  A.M.  New 
York:  William  Wood  &  Co.,  1909. 

Embryology  as  a  science  is  so  vast  and  so  constantly  being  modi- 
fied by  new  discoveries  that  a  clear,  concise,  and  up-to-date  treatise 
on  the  subject  is  of  great  value,  not  only  to  the  scientist,  but  the 
student  as  well.  The  forelying  text-book  brings  the  subject  thor- 
oughly up  to  date.  As  is  general  in  such  works,  the  book  is  divided 
into  two  parts — one  en  general  development,  and  the  other  on  organo- 
genesis. In  the  former  are  presented  the  preliminary  steps  in  devel- 
opment, including  the  structure  of  the  cell  and  cell  proliferation, 
oogenesis  and  spermatogenesis,  maturation,  fertilization,  cleavage, 
formation  of  the  germ  layers,  the  foetal  membranes,  and  the  develop- 
ment of  the  external  form  of  the  body.  In  dealing  with  these  sub- 
jects the  authors  have  taken  great  pains  to  avoid  unnecessary  elabo- 
ration, and  present  the  subject  matter  in  as  succinct  a  form  as  possible. 
Special  attention  is  paid  to  the  various  theories  with  regard  to  the 
processes  involved  and  the  physiological  significance  of  the  processes 
themselves.  A  very  valuable  feature  of  the  work  consists  of  the 
practical  suggestions  offered,  not  only  in  the  matter  of  technique, 
but  also  how,  when,  and  where  to  procure  and  prepare  material  for 
practical  work.  The  second  part  of  the  work  on  organogenesis  takes 
up  the  development  of  the  various  organ  systems  at  length,  somewhat 
too  copiously,  perhaps,  for  the  needs  of  the  average  medical  student, 
but  with  a  clarity  of  diction  and  careful  handling  of  the  subject 
nuittc>r  which  holds  the  attention  of  the  reader  at  all  times.    Students 
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of  mctliciiif  aiul  pniclitioncrs  will  ;:rc;itl\  appreciate  (lie  [)ara;,naplis 
at  the  end  of  each  eliapter  on  the  anomalies  oeeiniiug  in  the  (hHerent 
orgaas  under  discassion.  This  feature  alone  will  recommend  the 
work  as  partieularly  valuable  as  a  text-book  for  uiedieal  men.  The 
illustrations  an*  numerous,  well  chosen,  and  well  made,  and  con- 
tain a  number  of  photogravures  showing  actual  conditi(jns.  The 
last  chapter  of  the  work  on  teratogenesis  materially  aids  in  explaining 
the  causes  and  method  of  development  of  those  strange  conditions 
so  puzzling  to  the  average  practitioner  of  medicine. 

H.  H.  C. 


Die    Wurmfortsatz-Entzuxduxg  :    eixe    pathologisch-histo- 

LOGISCHE  UXD  PATHOGEXETISCHE  StUDIE.  (AtPEXDICITIS:  A 
PATHOLOGICO-HISTOLOGICAL     AXD     PATHOGEXETIC     StUDY).       Bv 

L.  AscHOFF,  Professor  of  General  Pathology  and  Pathological 
Anatomy  in  Freiburg  i.  B.,  Germany.  Pp.  114;  18  lithographic 
plates  and  22  figures  in  the  text.     Jena:  Gustav  Fischer,  1908. 

This  monograph,  the  result  of  seven  years'  work,  is  based  on  a 
study  of  one  thousand  appendices  removed  at  operation  by  the 
author's  surgical  colleagues.  Rotter,  Enderlen,  Kiittner,  Kjaske, 
and  Kronig.  SLx  hundred  of  these  appendices  have  been  studied 
with  the  utmost  precision.  The  preparation  of  the  volume  was 
undertaken  for  two  reasons:  (I)  Because  so  many  papers  and  dis- 
cussions on  appendicitis  show  misinformation  of  the  pathology 
and  ignorance  of  the  normal  anatomy  of  the  appendix;  (2)  because 
these  later  studies  serve  to  confirm  the  conclusions  published  by 
Aschoff  four  years  ago.  In  the  limits  allotted  to  this  review  it  will 
be  impossible  to  do  more  than  very  briefly  outline  the  author's 
views,  which  differ  in  many  points  very  materially  from  those  usually 
taught. 

Aschoff  holds  that  all  cases  of  appendicitis  are  similar,  in  that  the 
same  pathological  stages  occur  in  each.  The  first  lesion  ("Primarin- 
fekt")  in  his  experience  has  Jiever  been  a  catarrhal  inflammation  of 
the  appendix:  always  he  has  found  a  localized  inflammatory  reaction 
in  the  depths  of  one  of  the  crypts  or  recesses  of  the  lumen  of  the 
appendix.  This  Primarinfekt,  which  is  more  often  multiple  than 
solitary,  does  not  consist  in  an  exfoliation  of  epithelium  in  the  nature 
of  an  erosion  or  ulcer;  it  is  a  round-cell  infiltration  of  neutrophiles 
under  the  epithelium  of  the  crypt,  and  if  the  epithelium  itself  is 
altered  at  all,  its  place  is  taken  by  a  plug  of  leukocytes  and  fibrin. 
The  lymphatic  follicles  are  not  involved;  but  from  the  focus  of 
primary  infection  the  inflammatory  reaction  quickly  spreads  along 
the  lymph  channels  to  the  serous  coat,  which  may  be  widely  in- 
flamed before  any  extension  in  the  mucosa  occurs.     This  second  or 
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phlegmonous  stage  may  pass  on  into  the  formation  of  luiUary  intra- 
mural abscesses;  these  may  perforate  either  into  the  lumen  of  the 
appendix  or  into  the  peritoneal  cavity — miliary  perforations.  To 
this  stage  succeeds  that  of  ulceration,  which  he  has  never  seen  unless 
preceded  by  the  phlegmonous.  The  idceration  of  the  mucosa  may 
result  in  perforation  (macroscopic  perforations),  or  in  gangrene  of 
the  appendicular  wall,  owing  to  circulatory  disturbances. 

The  pathogenesis  of  appendicitis  consists  in  the  locahzation  of 
the  primary  focus  in  the  distal  end  of  the  appendix,  largely  owing 
to  stagnation  of  the  contents  of  the  appendix  from  the  physiological 
kink  in  the  middle  third  of  the  organ.  Aschoff  supports  the  entero- 
genous theory  of  infection,  as  opposed  to  the  hematogenous:  yet 
he  declares  that  the  inflammation  does  not  extend  as  a  catarrh  from 
the  cecum,  since  this  and  the  proximal  part  of  the  appendix  almost 
invariably  are  uninflamed.  He  thinks  coproliths  harmless  in  an 
appendix,  and  is  inclined  to  regard  them  rather  as  the  result  than  the 
cause  of  inflammation;  but  they  may  be  a  cause  of  relapsing  appendi- 
citis by  favoring  infection  through  mechanical  trauma.  They 
frequently  are  produced  by  stagnation  of  the  appendicular  contents 
between  two  strictures  left  by  previous  inflammation.  Usually 
the  severest  inflammation  is  distal  to  the  concretion,  not  over  it; 
and  perforation  on  its  distal  side  is  by  no  means  rare.  His  bacterio- 
logical studies  have  shown  the  presence  of  diplococci  (streptococci) 
as  the  primary  infection;  he  never  found  Gram-negative  bacilli 
(colon  bacilli)  in  the  Primarinfekt. 

He  denies  the  existence  of  a  chronic  appendicitis  without  pre- 
vious acute  stages  similar  in  all  respects  to  those  described.  The 
symptoms  may  have  been  insignificant,  but  the  histological  picture 
of  such  cases  of  chronic  appendicitis  convinces  him  that  the  patho- 
logical process  was  the  same  in  all.  Likewise,  appendicitis  obliterans 
is  regarded  as  the  result  of  ulcerative  changes  secondary  to  a  phleg- 
monous stage,  itself  inaugurated  by  the  primary  infection  of  one  or 
more  crypts.  Hemorrhages  and  the  so-called  hemorrhagic  appendi- 
citis he  regards  as  artefacts  due  to  operation. 

We  should  have  been  satisfied  if  the  pathologist  had  concluded 
his  manuscript  at  this  point.  The  exposition  of  his  views  as  to  the 
treatment  of  appendicitis  impels  one  to  apply  the  proverb,  "Ne 
sutor  ultra  crepidam."  His  argument  for  medical  treatment  (opium), 
by  which  he  hopes  to  prevent  general  peritonitis  by  favoring  the 
formation  of  an  abscess  in  all  cases  in  which  recovery  without  per- 
foration does  not  occur,  appears  to  consist  in  urging  the  inclusion 
in  the  statistics  of  recoveries  after  medical  treatment  of  all  those 
cases  which  present  so  insignificant  symptoms  as  never  hitherto  to 
have  been  considered  frank  attacks  of  appendicitis.  The  only 
raison  d'itre  which  he  admits  for  operative  removal  of  the  appendix 
is  the  prevention  of  other  attacks,  which  he  regards  as  nearly 
inevitable.  A.  P.  C.  A. 
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Self-control  and  How  to  Secure  It.     By  Dr.  Paul  Dubois. 
New  York:  Funk  &  Wagnall  Co.,  1909. 

Dr.  Paul  Dubois,  of  Berne,  has  followed  his  work  on  the  psychic 
treatment  of  nervous  disorders  with  one  entitled  Self-control  andHow 
to  Secure  It.  This  at  least  is  the  not  very  satisfactory  title  which 
represents  the  French  V Education  de  Soi  M^me.  The  former 
book  was  an  a})()tlieosis  of  commonplace  notions  gathered  together 
without  originality,  except  in  some  points  in  which  the  originality 
was  of  no  advantage.  The  present  is  worse  than  this.  It  has  a 
superficial  aspect  of  depth ;  it  says  a  good  deal  about  the  worship  of 
the  True,  the  Beautiful,  and  the  Good;  but  it  does  not  amount  to 
anything  in  the  final  analysis.  It  is  vague,  windy,  and  verbose,  and 
the  reviewer's  only  satisfaction  in  reading  it  he  got  from  the  page 
on  which  the  following  occurs.  The  author  scolds  the  doctors  and 
says  they  set  up  minor  truths  as  dogmas  and  have  created  a  code  of 
doctrines  which  are  nothing  but  superficial  appearances  of  truth 
and,  upon  being  put  to  the  test,  do  not  work  in  practice.  "These 
hopes,  often  announced  to  the  public,  have  developed  that  pre-occu- 
pation  about  health  which  is  the  disease  of  the  present  generation." 
After  which  he  writes  another  hundred  or  two  pages  in  which  he 
promotes  pre-occupation  of  the  most  unreasonable  kind.     J.  K.  M. 


A  Text-book  of  the  Diseases  of  the  Ear  for  Students 
and  Practitioners.  By  Professor  Dr.  Adam  Politzer, 
Imperial-Royal  Professor  of  Aural  Therapeutics  in  the  University 
of  Vienna.  Translated  and  edited  by  Milton  J.  Ballin,  Ph.B., 
M.D.,  Assistant  Surgeon,  of  the  New  York  Ophthalmic  and 
Aural  Institute,  and  Clarence  L.  Heller,  M.D.  Fifth  edition. 
337  illustrations.  Philadelphia  and  New  York:  Lea  &  Febiger, 
1909. 

It  is  always  a  pleasure  to  review  a  new  edition  of  a  book  when  it 
really  presents  the  most  recent  advances  in  the  subject  of  which  it 
treats.  Professor  Politzer's  book  has  long  been  the  standard  work, 
not  only  in  Germany,  but  throughout  the  world,  on  diseases  of  the  ear. 
The  present  edition  maintains  the  high  standard  of  its  predecessors, 
and  is,  if  possible,  even  more  satisfactory  in  its  contents  and  arrange- 
ment. As  an  instance  of  the  thorough  and  careful  revision  which 
this  edition  shows,  we  may  cite  the  handling  of  the  subject  of  laby- 
rinthine suppuration,  for  nothing  in  the  recent  progress  of  otolgy 
has  been  more  marked  than  the  late  advances  in  the  study  and 
treatment  of  diseases  of  the  labyrinth.  In  the  fourth  edition, 
Professor   Politzer   separated    tlie   consideration    of   the    anatomy, 
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physiology,  and  pathology  of  the  sound  perceiving  apparatus  from 
that  of  the  sound  conducting  apparatus,  placing  the  section  dealing 
with  this  subject  toward  the  end  of  the  book.  In  this  edition,  the 
section  dealing  with  the  anatomy  and  physiology  of  the  sound  per- 
ceiving apparatus  is  placed  immediately  after  that  dealing  wdth  the 
consideration  of  the  anatomy  and  physiology  of  the  sound  conducting 
apparatus,  and  the  section  which  deals  with  labyrinthine  suppura- 
tion is  placed  where  it  properly  belongs,  in  juxtaposition,  midway 
between  the  section  dealing  with  suppurative  diseases  of  the  middle 
ear  and  the  section  dealing  with  intracranial  complications  of  otitic 
origin.  The  recent  studies  of  von  Stein,  Barany,  Alexander,  and 
others  are  given  the  fullest  consideration,  so  that  the  reader  is  put 
in  possession  of  all  the  facts  bearing  upon  this  most  important  topic. 
The  above  is  but  one  instance  of  many  in  which  the  book  shows 
revision  and  improvement.  It  is  not  merely  a  reprint  with  a  few 
additions,  but  a  thorough,  careful,  and  complete  revision  and  re- 
writing of  it.  Although,  of  course,  many  of  the  old  illustrations  are 
retained,  there  are  a  number  of  additional  engravings  in  the  present 
volume.  It  may  be  said  of  this  work  that  there  is  not  one  page  nor 
one  illustration  which  could  be  spared  from  its  contents.  From 
cover  to  cover  it  contains  nothing  but  what  is  essential  to  the  science 
of  otology.  There  is  no  padding  of  any  kind,  and  he  who  possesses 
it  may  feel  that  it  contains  the  most  complete,  authoritative,  and 
recent  exposition  of  aural  science  obtainable.  Much  credit  is  due 
to  Drs.  Ballin  and  Heller,  the  translators,  who  have  shown  their 
ability  to  render  thoroughly,  not  only  the  text,  but  the  spirit  of  the 
author's  work.  F.  R.  P. 


New  and  Non-official  Remedies,  1909.     Pp.  167.     Chicago: 
Press  of  the  American  Medical  Association,  1909. 

This  is  a  small  volume  that  contains  a  description  of  more  than 
200  new  and  non-official  remedial  preparations  approved  by  the 
Council  on  Pharmacy  and  Chemistry  of  the  American  Medical 
Association  prior  to  January  1,  1909.  For  the  most  part  the 
preparations  are  discussed  alphabetically,  but  a  classification  has 
been  adopted  that  permits  an  easy  comparison  of  remedies  of 
similar  origin  and  properties ;  mixtures  are  relegated  to  an  appendix, 
and  mention  is  made  of  a  number  of  non-proprietary  remedies 
that  have  not  been  admitted  to  the  Pharmocopoeia.  The  book 
dealing  as  it  does,  with  the  important  physical  and  chemical  pro- 
perties of  the  newer  remedies,  their  processes  of  preparation,  their 
action,  uses,  and  dosage,  is  a  welcome  addition  to  the  Pharmocopoeia, 
and  should  prove  of  interest  and  value  to  practitioners  and  pliarma- 
cists.  A.  K. 
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Toxic  Meteorism  in  Infectious  Diseases. — Kronig  and  Klopstock 
(Dc7it.  Archil- f.  klin.  Med.,  1909,  xcvi,  515)  note  the  fact  that  in  typhoid 
fever,  pneumonia,  |nierperal  sepsis,  and  erysipelas  the  presence  of  meteor- 
ism depends  much  less  on  the  condition  of  the  abdomen  than  on  the 
degree  of  general  infection.  In  the  cases  of  pneumonia  examined  by 
them  more  than  a  half  had  this  complication.  It  was  much  more 
common  in  the  severe  cases,  and  almost  constant  in  alcoholics.  Of 
the  27  fatal  cases,  81.5  per  cent,  developed  marked  meteorism.  It 
was  less  frequent  in  the  young  than  in  the  old.  They  believe  it  to  be 
dependent  on  something  specific  in  the  infection,  as  it  is  very  rarely 
present  in  scarlet  fever,  diphtheria,  miliary  tuberculosis,  or  cholera. 
As  to  the  cause  of  the  tympanites,  increased  intestinal  fermentation 
associated  with  high  temperature,  as  well  as  more  limited  passage  of 
gases,  are  factors,  but  the  important  thing  is  aj)parently  a  lowered 
intestinal  tone.  This  lowering  of  the  tone  of  the  smooth  nui.scle  of  the 
intestine  is  analogous  to  the  lowering  of  vascular  tone  which  is  present 
in  pneumonia  and  is  probably  due  to  cerebral  toxemia.  Ex[)eriments 
on  dogs  and  guinea-pigs,  in  which  the  intestine  was  inflated,  resulted 
in  more  rapid  and  sii|)erficial  respiration,  together  with  a  rise  in  diastolic 
and  systolic  blood  pressure — the  latter  not  marked  in  the  guinea-pigs. 
The  respiration  is  affected  by  pressure  and  fixation  of  the  diaphragm, 
while  blood  pressure  change  depends  on  the  added  demands  of  the 
rapid  breathing,  increased  pressure  in  the  abdomen,  and  obstruction 
to  the  return  flow  of  blood  from  the  lower  half  of  the  body.  In  fatal 
instances  respiratory  failure  precedes  cardiac  failure. 
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Abdominal  Symptoms  at  the  Onset  of  Pneumonia. — Glaserfeld 
{Berlin,  vied.  IVoch.,  1909,  xlvi,  1451)  rejiorts  two  cases  of  pneumonia 
in  which  the  onset  simulated  appendicitis.  While  the  local  physical 
signs  of  pneumonia  are  usually  evident  in  such  cases  in  from  two  to 
four  days,  in  one  of  the  instances  here  reported  they  did  not  appear  until 
the  ninth  day.  The  atyj)ical  onset  is  most  frequent  with  involvement 
of  the  lower  lobes,  but  may  occur  when  any  lobe  is  attacked.  Both 
of  these  cases  terminated  in  lung  abscess,  and  in  21  similar  cases, 
Bennecke  found  13  which  had  complications.  The  differential  diag- 
nosis is  often  most  difficult,  but  Glaserfeld  lays  especial  stress  on  the 
following  points:  The  facial  expression  in  pneumonia  is  less  anxious 
when  the  sensitive  part  of  the  abdomen  is  palpated  than  in  appendi- 
citis. There  is  no  facies  abdominalis.  The  tongue  is  usually  moist,  and 
only  slightly  coated.  The  respirations  are  rapid.  The  abdominal 
spasm  is  not  so  localized  as  in  early  appendicitis.  The  abdominal 
tenderness  is  superficial.  Deep  palpation  in  tlie  appendicular  region  does 
not  give  rise  to  any  marked  degree  of  pain.  A  most  careful  examination 
of  the  chest  is  of  the  first  importance. 


The  Leukocytes  and  Differential  Count  in  Acute  Abdominal  Infection. — 

As  a  result  of  blood  examinations  made  just  before  operation  in  184 
cases  of  acute  ap])endicitis,  and  in  a  number  of  other  acute  abdominal 
conditions.  Coons  and  Bratton  (New  York  Med.  Jour.,  1909,  xc,  205) 
have  devised  a  chart  which  forms  a  basis  for  the  comparison  of  total 
leukocyte  counts  with  the  percentage  of  polynuclears,  and  which 
frequently  throws  light  on  both  diagnosis  and  prognosis.  They  lay 
great  emphasis  on  the  polynuclear  percentage  as  an  indication  of  the 
presence  and  extent  of  sepsis.  If  the  polynuclears  are  below  75  per 
cent,  and  a  leukocytosis  is  present,  one  may  look  for  an  old,  walled-off 
infection  with  perhaps  an  acute  exacerbation.  With  the  polynuclears 
ranging  from  75  per  cent,  to  80  per  cent.,  the  blood  evidence  alone  is 
rather  indefinite.  A  polynuclear  count  of  from  85  per  cent,  to  90  per 
cent,  points  to  a  severe  infection,  and  in  the  presence  of  a  leukocytosis 
indicates  immediate  operation.  Especial  stress  is  laid  on  a  polynuclear 
count  above  90  per  cent.  Twenty-five  of  the  thirty-one  cases  with  over 
90  per  cent,  of  polynuclears  had  some  form  of  peritonitis.  The  worst 
prognosis  was  found  in  the  cases  of  low  leukocyte  count  with  high 
])olynuclear  percentage.  In  these  cases  there  was  apparently  little  to 
be  hoped  for  from  operation. 


The  Intravenous  Injection  of  Diphtheria  Antitoxin. — Experimental 
evidence  has  shown  that  the  amount  of  diphtheria  antitoxin  needed 
to  neutralize  a  given  amount  of  toxin  depends  largely  on  the  time 
interval  between  the  two  injections.  In  order  to  obtain  more  rapid 
and  effective  action  of  diphtheria  antitoxin,  Schreiber  (Miinch.  med. 
Woch.,  1909,  Ivi,  1591)  has  injected  it  intravenously  instead  of  sub- 
cutaneously.  Nineteen  of  twenty  cases  thus  treated  recovered.  He  used 
small  doses  of  2000  imits  at  first,  but  later  found  that  6000  to  10,000 
units  produced  no  ill  effects,  even  in  children.  With  large  doses  the 
temperature  fell  more  promptly  than  with  the  subcutaneous  administra- 
tion, and  the  general  condition  seemed  to  improve  quicker.  There 
was,  however,  no  increase  in  the  effect  on  the  membrane  itself. 
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The  Opsonic  Index  in  Typhoid-bacilli  Carriers. — Gaehtgens  {Deui. 
mtil.  IWiclt.,  HM)i>,  XXXV,  1337)  states  that  in  a  series  of  380  cases  of 
typhoid  fever,  77,  or  20  percent.,  coukl  be  traced  with  great  probability 
to  chronic  typhoid  carriei"s.  Tlie  role  [)layed  by  such  individuals 
in  the  spread  of  typhoid  fever  makes  it  of  the  utmost  importance 
to  find  a  simple  and  accurate  method  for  detecting  them.  Tlie  ex- 
amination of  the  feces  for  the  presence  of  the  tyj)hoid  bacillus,  which 
is  as  yet  the  only  method  employed,  is  difficult  to  carry  out,  and  is 
unreliable.  The  organisms  may  be  absent  from  the  stools  over  long 
periods,  so  that  repeated  examinations  are  negative,  and  also  there 
is  always  the  chance  that  a  suspected  person  may  send  a  sj:)ecimen 
of  feces  not  his  own,  lest  he  be  j)roved  a  carrier.  Gaehtgens'  investi- 
gations have  been  on  the  occurrence  of  antibodies  in  the  blood  of  persons 
who  have  had  typhoid  fever.  Previous  research  has  shown  that  during 
the  course  of  the  disease  there  is  a  distinct  rise  in  the  opsonic  index. 
The  determination  of  the  index  on  twelve  persons  who  had  had  typhoid 
fever,  but  who  were  not  carriers,  showed  that,  except  for  a  slight  rise 
(l.-i;  2.1)  in  2  cases  whose  illness  was  only  three  to  four  months  previous, 
the  opsonic  index  was  normal.  Sixteen  cases,  however,  who  had  been 
proved  to  be  typhoid  carriers,  showed,  with  one  exception,  a  distinctly 
high  index,  which  averaged  2.8.  The  only  instance  in  which  the  index 
was  not  high  was  in  a  man  who  had  typhoid  twenty-nine  years  before, 
and  from  whose  stools  the  organisms  were  often  absent  for  months  at 
a  time.  The  occurrence  of  agglutinins  in  the  serum  of  typhoid  carriers 
was  also  determined,  with  the  result  that  while  opsonins  and  agglutinins 
were  frequently  found  increased  in  association,  the  agglutination 
reaction  was  negative  in  25  per  cent,  of  the  cases,  and  was  thus  of  much 
less  value  in  the  recognition  of  carriers  than  was  the  opsonic  index. 


The  Measurement  of  the  Blood  Pressure.— In  an  efl'ort  to  determine  the 
value  of  the  obliteration  of  the  pulse  as  an  index  of  systolic  pressure, 
Leonard  Hill  (Heart,  1909,  i,  73)  found  no  evidence  that  the  resistance 
(hypertonus)  of  the  arterial  wall  to  compression  affects  it.  Relative 
softness  or  hardness  of  the  arterial  wall  affects  the  conductance  of  the 
systolic  wave,  and  modifies  the  reading,  especially  if  the  systolic  wave 
is  large.  The  arm  and  leg  readings  are  the  same  in  young  men  in  the 
horizontal  position,  and  differ  in  the  standing  or  inverted  posture  by 
the  hydrostatic  pressure  of  the  column  of  blood  which  separates  the 
points  of  measurement.  In  vertical  postures  the  leg  pressure  is  very 
variable,  while  the  arm  pressure  is  kept  about  constant.  The  arm  and 
leg  readings  differ  after  violent  exercise  and  in  aortic  insufficiency 
because  the  big  systolic  waves  are  conducted  better  down  the  leg  arteries, 
which  are  slightly  thicker  or  more  contracted  and  rigid.  A  marked 
difference  between  arm  and  leg  readings  was  found  in  all  cases  of  aortic 
regurgitation;  in  persons  lying  quietly  in  bed  Hill  considers  such 
a  difference  as  a  sign  of  diagnostic  importance.  The  two  factors  to  be 
taken  into  account  in  reading  systolic  pressures  are  the  actual  maximal 
fjressure  of  the  cardiac  output  and  the  conductance  of  the  pressure 
wave  by  the  artery.  The  force  of  the  wave  is  damped  down  in  soft 
arteries,  as  sound  waves  are  damped  by  velvet.  Blood  pressure  readings 
should  be  taken  under  uniform  conditions,  with  patients  lying  hori- 
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y.oiiinWy,  not  ciiKjtioiialh-  cxcitrtl,  not  alter  exprcisc,  not  alter  (akiii^ 
liot  food,  tea,  coffee,  or  alcohol,  and  not  after  the  hand  and  wrist 
have  been  warmed  or  chilled.  The  pressure  should  not  be  read  when 
it  is  first  raised,  but  after  it  has  oscillated  up  and  down  several  times, 
.since  this  pjives  a  more  accurate  index,  especially  in  the  leg  arteries. 
The  reappearance  of  the  jjulse  gives  the  })ressure  more  exactly  than  the 
disappearance. 

The  Examination  of  the  Eye-grounds  in  the  Differential  Diagnosis  between 
Pernicious  Anemia  and  Severe  Secondary  Anemia. — Hesse  (Devh-ch. 
mod.  Woch.,  1909,  xxxv,  1394)  calls  attention  to  the  fact  that  in  the 
diagnosis  of  ])ernicious  anemia  the  examination  of  the  retina  is  of  great 
value,  especially  in  those  cases  in  which  the  blood  picture  is  indefinite. 
In  47  out  of  50  cases  of  j^ernicious  anemia,  retinal  hemorrhages  were 
found  to  be  present;  while  in  51  cases  of  severe  secondary  anemia,  in 
which  the  hemoglobin  was  below  50  per  cent.,  and  in  121  cases  with 
a  hemoglobin  of  50  j^er  cent,  to  70  per  cent.,  retinal  hemorrhages  were 
never  found.  In  64  instances  of  malignant  tumor  (43  of  carcinoma 
and  29  of  gastric  carcinoma),  in  which  there  is  especially  liable  to  be 
confusion  with  pernicious  anemia,  he  never  saw  retinal  hemorrhages. 
Hesse  believes  not  only  that  the  presence  of  hemorrhages  favors  the 
pernicious  type  of  anemia,  and  their  continued  absence  a  secondary 
anemia,  but  that  they  are  of  prognostic  importance  as  well.  In  general 
the  retinal  hemorrhages  are  larger  and  more  numerous  in  the  severe 
cases,  and  the  clearing  up  of  the  hemorrhages  is  one  of  the  earliest 
indications  of  beginning  improvement. 


Nodal  Bradycardia. — In  the  new  English  journal  devoted  to  the 
circulation  {Heart,  1909,  i,  23)  Mackenzie  describes  a  hitherto  unnoted 
type  of  bradycardia  in  which  venous'^tracings  show  no  wave  due  to  the 
contraction  of  the  auricle,  and  in  which  he  believes  the  stimulus  of  the 
heart's  contraction  arises  not,  as  normally,  in  the  great  veins,  but  in 
the  auricuIo\entricular  node,  causing  a  simultaneous  contraction  of 
auricles  and  ventricles.  In  the  four  cases  reported,  the  bradycardia 
was  either  temporary  or  perma-nent.  The  heart's  rate  averaged  30  to  40 
}-er  minute,  and  the  rhythm  was  regular  or  irregular,  with  frequent 
long  pauses.  Two  of  the  patients  had  attacks  of  SAaicope  and  con- 
vulsions, so  that  they  simulated  closely  cases  of  heart-block  (Adams- 
Stokes  syndrome),  but  the  venous  tracings  never  showed  evidence  of 
disturbed  conduction,  nor  was  there  any  pulsation  in  the  veins  due  to 
auricular  systole.  This  type  of  bradycardia  may  arise  suddenly  in  a 
heart  previously  showing  a  normal  rhythm,  or  it  may  arise  in  a  heart 
previously  showing  the  nodal  rhytlim  of  the  usual  type,with  the  rate 
more  frequent  than  normal. 


Clinical  Symptoms  of  Hypertrophy  of  the  Left  Ventricle.— Kurt  {Wien. 
hlin.  Woch.,  1909,  xxii,  1120)  calls  special  attention  to  the  significance 
of  the  heaving  apex  impulse  as  a  sign  of  left  ventricular  hypertrophy. 
As  evidence  of  moderate  hypertrophy  lie  believes  tlie  accentuation  of  the 
first  sound  over  the  left  ventricle,  just  above  the  apex,  to  be  of  con- 
siderable importance.     Normally,  the  first  sound  is  less  loud  over  the 
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left  ventricle  than  over  the  coiiiis  of  tlie  ri^'ht  ventricle.  Il<-  found  this 
accentuation  of  the  first  sound  to  be  present  in  cases  of  liypertrophy 
following'  exercise,  pregnancy,  old  ao;e,  and  associated  with  obesity, 
certain  valvular  lesions,  early  arteriosclerosis,  and  nepiiritis.  It  was  not 
jiresent  in  cases  of  orthostatic  albuminuria.  The  weakening  of  the 
first  .sound,  so  frequently  noticed  with  the  heaving  inijjulse  of  marked 
hypertrophy,  he  considers  to  be  chiefly  a  matter  of  jjoor  sound  con- 
duction. 


The  Rise  of  Blood  Pressure  in  Nephritis. — Marcuse  (Berlin.  1:1  in. 
Woch.,  1909,  -xlvi,  13.32)  bases  his  theory  of  the  rise  of  l)lood  pressure 
in  nephritis  on  the  investigations  of  Wiesel  and  Schur  as  to  the  presence 
of  adrenalin  in  the  blood  of  jwitients  sufferingfrom  nephritis.  He  suggests 
tliat  the  renal  inflammaticn  causes  an  obstruction  to  the  flow  of  blood 
in  both  kidneys,  and  that  as  a  result  of  this  there  is  an  increased  flow 
of  blood  in  the  inferior  suprarenal  artery,  which  is  a  collateral  of  the 
renal  artery.  The  consequent  hyperemia  of  the  adrenals  would  lead  to 
their  hypertrophy,  and  with  this  would  come  an  increase  in  the  pro- 
duction of  adrenalin  which  would  cause  a  rise  of  blood  pressure. 


Effect  of  the  Injection  of  Bile  on  the  Circulation. — While  it  has  been 
generally  considered  that  the  slowing  of  the  pulse  and  the  lowering  of 
blood  pressure  in  obstructive  jaundice  is  caused  by  the  retention  of 
bile  salts.  King  and  Stewart  (Jour.  Exper.  Med.,  1909,  xi,  673)  have 
shown,  by  the  intravenous  injection  of  whole  bile  and  of  its  constituents 
into  dogs,  that  these  substances  play  a  very  unimportant  part.  The 
injection  of  pig's  whole  bile  caused  a  preliminary  rise  in  blood  pressure, 
then  a  progressive  fall,  followed  by  a  slowing  of  pulse  rate.  The  brady- 
cardia is  due  to  heightened  vagus  tone,  as  it  is  relieved  by  cutting  the 
vagi,  or  by  the  administration  of  atropine.  The  injection  of  an  amount 
of  sodium  gylcocholate  somewhat  in  excess  of  that  contained  in  a 
lethal  dose  of  whole  bile  produced  no  circulatorv  effects.  The  injection 
of  bile  pigment  (biliverdin),  however,  produced  all  the  effects  of  the 
injection  of  whole  bile,  except  for  the  initial  rise  of  blood  pressure,  and 
the  lethal  dose  of  uncombine<l  pigment  corresponded  almost  exactly  to 
the  amount  of  pigment  contained  in  a  lethal  dose  of  whole  bile.  Experi- 
ment also  showed  that  when  the  bile  pigment  is  in  chemical  combina- 
tion with  calcium  or  sodium,  a  com];aratively  non-toxic  compound  is 
formed.  To  study  the  role  of  calcium  in  the  action  of  pigment  further, 
obstructive  jaimdice  was  produced  in  dogs  by  tymg  the  common  bile 
duct.  An  analysis  of  the  tissues  then  showed  a  definite  increase  in  the 
calcium  content  of  the  blood,  and  a  definite  diminution  of  calcium 
in  mu.scle,  liver,  and  brain.  They  believe  that  the  bile  pigments  circu- 
lating in  the  blood  in  obstructive  jaundice  absorb  the  available  calcium 
from  the  organs  and  tissues,  and  by  combination  with  it  render  them- 
selves less  toxic. 


The  Influence  of  the  Thyroid  on  Carbohydrate  Metatolism. — King's 
ex|jeriments  (Jour.  Exper.  Med.,  1909,  xi,  GGo)  relate  to  the  inter- 
action of  the  thyroid  and  pancreas.  Clinically,  glycosuria  is  not  un- 
eommon    in   exophthalmic   goitre,  while    in   myxfrdenia    it    practically 
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never  occurs.  Gray  and  de  Sautelle  {Jour.  Exper.  Med.,  1909,  xi, 
659)  have  shown  that  glycosuria  produced  by  the  administration  of  ether 
is  materially  reduced  by  extirj)ation  of  the  thyroid.  In  order  to  exclude 
as  far  as  jKissible  the  action  of  organs  other  than  those  under  investi- 
gation, and  to  make  the  conditions  as  simple  as  possible,  King  used 
Cohnhcim's  method  of  working  with  extracts  of  organs.  His  object 
was  to  find  what  influence  the  thyroid  gland  has  on  the  action  of  muscle 
juice  and  j)ancreatic  juice  in  breaking  down  dextrose.  A  series  of  experi- 
ments showed  that  the  addition  of  thyroid  to  the  mixture  of  muscle, 
])ancreas,  and  dextrose  retarded  very  definitely  the  destruction  of  dex- 
trose. The  same  result  was  obtained  when  the  thyroid  was  boiled — 
proving  that  the  action  was  not  due  to  a  ferment,  but  to  a  thermostable 
body.  Further  work  showed  that  iodothyrin,  the  active  substance  of 
the  thvroid,  acts  exactly  as  does  normal  thyroid.  His  experiments  show 
that  tiie  relation  between  the  thyroid  and  the  pancreas  is  antagonistic, 
in  that  the  carbohydrate  mechanism  is  rendered  less  efficient  when  the 
thyroid  enters  into  the  reaction,  and  they  agree  with  the  clinical  evi- 
dence, which  shows  that  the  thyroid  has  a  very  definite  control  over 
carbohydrate  metabolism. 
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Transplantation  of  Joints. — I^exer  {Archiv  f.  klin.  Chir.,  1909,  xc, 
263)  believes  that  the  transplantation  of  joints  has  a  future,  but  that 
its  perfection  will  come  slowly.  He  offers  some  observations  which 
he  has  made  in  connection  with  his  experience.  The  incision  should 
be  in  the  form  of  a  flap  which  should  be  so  made  that  it  will  avoid 
as  far  as  possible,  falling  over  the  transplanted  part,  so  that  there 
will  be  less  opportunity  for  the  escape  of  wound  secretions  at  a  suture 
and  the  formation  of  a  fistula.  In  resections  of  the  knee,  the  incision 
should  begin  on  each  side  on  a  level  with  the  upper  border  of  the  sub- 
crural  bursa  and  should  extend  downward  to  the  tuberosity  of  the 
tibia,  where  the  transverse  portion  of  the  incision  is  placed.  The  part 
should  not  be  rendered  bloodless  for  the  removal  of  the  diseased  or 
injured  joint  preparatory  to  transplantation,  since  the  least  collection 
of  blood  would  prevent  the  early  adhesion  of  the  soft  tissues  to  the 
transplanted  joint,  which  is  necessary  to  quick  healing.  In  fashioning 
the  defect  for  the  reception  of  the  transplanted  joint,  the  bone  should 
be  divided  at  right  angles  to  the  long  axis.    It  may  even  be  notched  to 
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prevent  rotation  of  tlie  transplanted  bones.  In  either  case  the  parts 
should  be  fitted  exactly  toijether.  The  new  joint  itself  shouKl  be  as 
nearly  intact  as  possible,  and  should  be  obtained  from  a  simultaneously 
amputated  limb.  It  should  not  be  the  seat  of  disciise,  injury,  or  tumor, 
so  that  the  su{)j)ly  of  proper  material  is  scanty.  Lexer  believes  that 
such  joints  remain  sterile,  as  a  rule,  twenty-four  hours  after  removal. 
He  suggests  that  under  the  strictest  autise|)tic  precautions,  a  joint 
may  be  taken  from  a  dead  body.  The  prejjaration  of  the  jxirt  to  be 
transplanted  is  very  important.  All  licraments,  tendon  attachments, 
fat,  and  muscles  should  be  carefully  separated  from  the  periosteum, 
and  the  joint  should  be  transferred  immediately  without  contact 
with  aseptic  or  anti.sejjtic  solutions.  If  any  free  periosteum  remains 
attiiched  to  the  bone  ends  of  the  defect,  it  should  be  made  to  cover 
the  ajjproximated  cut  ends  of  bone  of  the  defect  and  transplanted  joint. 
In  one  case  a  transplantjition  of  a  complete  knee-joint,  with  its  internal 
ligaments  intact,  at  the  end  of  two  months,  was  successful,  in  that  there 
was  fair  movement  and  no  fistula.  A  month  later,  however,  a  fistula 
had  developed.  In  fixing  the  transplanted  piece  in  place,  the  use 
of  all  foreign  bodies,  such  as  nails,  wire,  or  ivory  pegs,  should  be  avoided. 
If  anything  of  the  kind  is  necesssary,  pegs  of  fresh  bone  should  be 
employed.  Plastic  operations  on  the  muscles  are  very  important  in 
the  later  function  of  the  joint.  The  difficulties  are  considerable,  how- 
ever, on  account  of  the  frequent  contraction  and  atrophy  of  the  muscles 
or  their  destruction  by  disease.  In  the  after-treatment,  the  first  move- 
ments should  be  undertaken  as  soon  as  union  is  obtained  between  the 
bony  ends.  The  end  results  can  be  judged  only  after  a  long  time. 
Of  most  importance  is  the  preservation  of  the  cartilage. 


Experimental  Investigations  on  the  Sensibility  of  the  Abdominal  Cavity. 
— RiTTER  (Archiv  f.  klin.  Chir.,  1909,  xc,  389)  says  that  the  question 
concerning  the  sensitiveness  to  pain  of  the  abdominal  cavity  has  been 
variously  answered.  He  carried  out  a  series  of  experiments  on  dogs 
and  rabbits  to  determine  this  question.  All  the  animals,  especially 
the  dogs,  possessed  a  marked  sensibility  in  all  organs.  To  obtain 
positive  results  it  was  necessary  to  observe  certain  precautions.  The 
use  of  local  anesthetics,  such  as  cocaine  or  its  substitutes,  as  well  as 
general  anesthetics,  was  avoided,  and,  at  the  most,  morphine  was  de- 
pended on.  Parts  poorly  supplied  with  bloodvessels  were  the  least 
painful.  The  bloodvessels  themselves  were  the  most  painful.  The 
best  test  of  sensibility  was  by  the  ligature  of  bloodvessels.  The  pain 
caused  by  ligature  was  greater  than  that  produced  by  irritation  of  the 
parietal  peritoneum  or  pulling  on  the  mesentery.  Exposure  of  the 
intestine  to  the  cold  air  or  exposure  to  ordinary  temperature  for  a  long 
time  causes  the  sensibility  to  diminish  rapidly.  The  intestines  are  most 
sensitive  in  acute  conditions.  There  have  been  observations  made  in 
men  which  tend  to  show  that  the  abdominal  cavity  in  them  is  sensitive. 
There  are,  possibly,  certain  differences  between  men  and  dogs.  In 
men  the  ligation  of  vessels  is  especially  painful.  The  lack  of  sensitive- 
ness in  the  abdominal  organs  in  men  can  not  be  due  to  the  effect  of 
infiltration  anesthesia  by  cocaine,  because  this  has  a  purely  local  effect. 
By  the  use  of  cocaine,  however,  the  painful  ligation  of  the  vessels  can 
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li(>  |)r('veiite«i.  The  best  explanation  fur  any  lack  of  sensation  in  tlie 
jilKloniinal  organs  is  to  be  found  in  ihv.  dainagc  done  to  tlie  fine  sensory 
fibers  in  the  abdominal  cavity.  These  injuries  have  been  demonstrated 
l)v  various  investigators,  but  only  in  animals.  They  can,  however,  be 
accepted  for  the  same  conditions  in  men. 

An  Operative  Cure  of  a  Hernia  into  the  Fossa  Duodenojejunalis  of  Treitz. 
— Heller  (Arcltiv  f.  /din.  Chir.,  1909,  xc,  360)  reports  a  case  in  which 
a  man  had  been  sufl'ering  for  six  months  from  a  chronic  intestinal 
obstruction,  and  had  become  very  weak  and  miserable.  Vomiting 
occurred  every  twelve  to  twenty-four  hours,  with  a  sudden  ejection  of 
1  to  2  liters  of  a  gall-sfciined  watery  fluid,  but  without  bad  odor.  The 
central  parts  of  the  abdomen  were  distended,  the  flanks  rather  sunken. 
The  central  distention  was  in  the  form  of  a  globular  tumor  about 
the  size  of  a  man's  head,  in  the  region  of  which  peristaltic  movements 
were  visible  and  audible.  The  diagnosis  of  a  probable  tuberculous 
peritonitis  was  made,  with  a  kinking  of  the  upper  part  of  the  intestine. 
After  a  wide  opening  of  the  abdominal  cavity  had  been  made,  there 
was  visible  a  tumor  which  had  somewhat  the  appearance  of  a  thick- 
walled  ovarian  cyst.  The  large  intestine  could  not  be  seen  encircling 
the  mass  of  small  intestines.  Upon  raising  the  lower  pole  of  the  tumor, 
the  lowest  coils  of  the  ileum  could  be  seen  slow'ly  emerging  from  a  funnel- 
shaped  opening.  They  were  adherent  to  the  margins  of  the  opening, 
and  could  not  be  drawn  out.  The  hernial  sac  was  then  split  in  its  whole 
extent  in  the  median  line,  when  the  enormously  distended  coils  piLshed 
out.  They  were,  however,  adherent  within  and  were  separated  with 
much  difficulty.  From  the  duodenojejunal  flexure  to  the  cecum  the 
coils  were  se})a rated  from  one  another,  centimeter  by  centimeter,  in 
order  to  remove  the  numerous  kinks  in  them.  The  stomach  was  seen 
to  be  very  much  distended,  and  to  be  continued  with  a  w^ide  open 
pylorus  over  into  the  duodenum,  which  was  almost  as  large  as  the  arm. 
The  stomach  and  pylorus,  as  well  as  the  enormously  distended  ileum, 
were  especially  adherent  to  the  inner  wall  of  the  sac,  and  kinked.  The 
remaining  intestines  were  also  dilated  and  hypertrophied.  At  the 
completion  of  the  separation  of  the  intestines,  the  patient  was  in  col- 
lapse. Two  days  after  operation  he  again  became  acutely  collapsed. 
Upon  a  partial  reopening  of  the  abdominal  wound,  an  acute  dilatation 
of  the  stomach  was  detected.  A  Kader  fistula  w^as  made  into  the 
enormously  dilated  ileum,  from  which  escaped  large  quantities  of  gas, 
but  almost  no  fluitl.  The  patient  improved.  On  the  fourth  day  the 
fistula  had  closed.  A  half  year  after  operation  the  patient  had  gained 
eighteen  pounds.    Digestion  continues  without  disturbance. 


I 


Reduction  of  an  Unreduced  Dislocation  of  the  Shoulder  by  Posterior 
Arthrotomy. — AIadeluxg  (Archivf.  kiin.  Chir.,  1909,  xc,  1126)  in  resec- 
tions of  the  head  of  the  humerus,  employs  the  Kocher  method,  which 
consists  of  a  curved  posterior  incision  with  a  chiselling  off  of  the  spine 
of  the  scapula.  It  gives  a  free  exposure  of  the  joint,  the  function  of  the 
deltoid  and  the  other  shoulder  muscles  remains  good,  and  subluxation 
of  the  upper  end  of  the  humerus  toward  the  coracoid  process  is  prevented. 
jMadelung  employed   it  in  a  case  of  subcoracoid   dislocation  of   the 
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right  .sliuuliler.  imreduceil  seven  weeks  after  tlie  accident.  The  right 
ami  and  hand  were  apparently  paraly/ed,  although  there  were  no 
consideral)le  disturbances  of  sensation.  The  elbow  was  rigid  in  a  right- 
angle  position.  An  attempt  to  redu((!  the  dislociitit)n  under  ether  was 
unsuccessful.  By  the  Kocher  method  the  shoulder-joint  was  exposed 
and  opened.  The  dislocation  was  easily  and  quickly  reduced  by  the 
use  of  a  strong  resection  hook,  which  was  aided  by  a  large  lever  with  a 
spoon-shaped  end.  The  acromion  was  fastened  in  position  with  sutures. 
Three  days  after  oj)eration  jiassive  movements  and  the  use  of  electricity 
were  begun.  The  wound  was  comj)letcly  healed  in  seven  days,  but 
the  symptoms  of  j)aralysis  disappeared  slowly.  Ten  weeks  after  opera- 
tion the  patient  could  elevate  his  arm  to  a  level  with  the  shoulder.  Pas- 
sive movements  in  the  shoulder  were  completely  free,  and  he  could 
make  a  fist.  Pronation  and  supination  at  the  elbow  were  possible. 
.Votive  extension,  however,  was  only  slight. 


Ligation  of  the  Veins  in  Portal  Thrombosis  from  Appendicitis. — Wilms 
(Zcnfralhl.  f.  Cliir.,  1909,  x.xxvi,  1041),  in  a  severe  case  of  appendicitis, 
ligated  the  veins  passing  from  the  cecum  and  appendix,  with  the  result 
that  the  chills  promptly  ceased,  and  good  healing  followed.  The  course 
of  the  case  was  as  follows:  On  May  14,  a  man,  forty-two  years  old, 
was  relieved  of  a  large  ajj|jendiceal  abscess,  which  had  been  developing 
for  ten  days.  He  had  had  two  chills  at  intervals  of  several  days.  On 
the  second  day  after  the  incision  had  been  made  into  the  abscess, 
another  chill  occurred;  on  the  third  day  three  chills  with  temperatures 
of  41.1°,  40.8°,  40.3°  C,  and  on  the  fourth  day  a  chill  with  a  temperature 
of  40.4°.  Two  hours  later  the  ligation  of  the  veins  was  performed,  and  ' 
was  soon  followed  by  a  normal  temperature  and  healing  without  further 
complications.  All  the  cases  of  suppurative,  portal  thrombosis  which 
Wilms  had  j)reviously  seen  proved  fatal,  the  great  danger  being  develop- 
ment of  liver  metastases.  Early  operation  for  appendicitis  has  rendered 
them  much  less  common  than  formerly.  The  resection  of  the  cecum 
and  lower  end  of  the  ileum  may  come  into  question  after  ligation  of 
the  veins.  In  {performing  this  operation,  Wilms  passed  his  finger 
under  the  ascending  colon,  which,  with  its  mesentery  and  that  of  the 
lowest  portion  of  the  small  intestine,  were  separated  from  the  pos- 
terior abdominal  wall.  After  division  of  the  anterior  layer  of  peri- 
toneum, the  vessels  came  well  into  view.  The  small  arteries  were 
isolated  so  that  they  would  not  be  included  in  the  ligatures.  All  the 
veins  were  then  ligated  in  two  bimdles.  A  tampon  was  placed  on 
the  cecum  for  drainage  in  case  gangrene  of  the  cecum  occurred.  Not 
a  single  chill  followed  the  operation.  The  operation  must  be  done  before 
liver  metastases  develop. 


The  Operative  Treatment  of  Tuberculosis  of  the  Vas  Deferens  ard  of 
the  Seminal  Vesicles. — (Jikm.tzokf  (Ann.  dr  mal.  dr.s  or;/,  r/rn.-nn'n., 
1909,  ii,  1121)  says  thiit  these  organs  may  be  reached  by  one  of  three 
routes — the  inguino|'elvic,  the  jjerincal,  and  l)v  temporary  resection  of 
the  sacrum.  Twelve  cases  are  rcpf)rted.  When,  after  castration  or 
(rpididymectomy,  we  are  convinced  that  the  tuberculous  process  in  the 
>emina]  vesicles  shows  no  signs  of  regression,  but  remains  in  statu  quo 
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or  is  y)rogressing,  the  diseased  seminal  vesicles  should  be  removed, 
If  the  tuberculous  process  is  frankly  inflammatory  from  the  beginning, 
and  occurs  simultaneously  with  the  tuberculous  process  in  the  testicles 
or  epididymis,  the  seminal  vesicles  should  be  removed  at  the  same 
time  as  or  soon  after  the  castration  or  epididymectomy.  If,  in  the 
operation  of  removing  the  seminal  vesicles,  the  ])rostate  is  found  to  be 
tuberculous  also,  the  diseased  parts  of  this  gland  should  be  removed. 
When  the  tuberculosis  involves  the  sexual  and  genital  organs,  the 
removal  of  the  diseased  parts  of  the  genital  apparatus  is  contra-indi- 
aited  only  when  the  tuberculosis  of  the  urinary  tract  is  too  far  advanced 
or  there  is  involvement  of  both  kidneys.  If  a  simultaneous  tubercu- 
losis of  the  lungs  or  other  organs  is  limited,  and  if  it  has  not  a  marked 
effect  on  the  general  condition,  o{)eration  is  not  contra -indicated.  If 
the  bad  general  condition  depends  upon  the  tuberculous  lesions  of  the 
genital  organs,  we  have  a  formidable  reason  for  operating  as  soon  as 
possible.  The  removal  of  the  seminal  vesicles  can  be  performed  by  the 
inguino-iliac  route  in  case  of  absolute  necessity,  when  after  orchidectomy 
or  epididymectomy  one  establishes  that  the  process  ha  s  involved  the  whole 
vas  deferens,  and  when  before  operation  the  lesion  of  the  seminal  vesicles 
had  not  been  recognized.  If  in  denuding  the  vas  higher  and  higher, 
with  the  purpose  of  reaching  a  sound  portion,  one  becomes  convinced 
that  it  is  diseased  in  its  whole  course,  the  seminal  vesicle  should  be 
removed  also.  When  the  disease  is  unilateral  the  inguino-iliac  route 
should  be  employed.  The  perineal  route  gives  less  space  for  the  re- 
moval of  the  seminal  vesicles  than  the  sacral,  but  takes  less  time  for  the 
execution  of  the  whole  operation,  and  should  be  employed  in  feeble 
patients  in  whom  the  removal  of  all  the  diseased  organs  in  two  opera- 
tions should  not  be  done.  In  those  patients  in  whom  the  removal  of  the 
diseased  portions  of  the  genital  apparatus  can  be  done  in  two  stages, 
one  may  employ  the  temporary  resection  of  the  sacrum,  by  which 
more  space  and  easy  access  to  the  seminal  vesicles  is  afforded.  The 
immediate  results  of  spermatocystectomy  are  very  satisfactory.  The 
mortality  in  insignificant.  There  are  some  reasons  for  believing  that 
the  final  results  are  satisfactorv.  A  large  number  of  cases  followed 
for  a  longer  or  shorter  time  have  not  recurred. 


The  Late  Results  of  Ureterocystostomies.— Boar:  (An7i.  d.  mal  d. 
org.  gen.-urin.,  1909,  ii,  1232)  reports  on  the  late  results  of  13 
collected  cases  of  ureterocystostomy,  which  have  been  preformed  in 
the  past  ten  years.  One  was  performed  in  1908,  and  another  in  1909. 
In  still  another  an  autopsy  had  been  performed  a  year  after  operation. 
In  all  the  others  the  time  which  has  intervened  since  the  operation 
varies  from  five  to  ten  years.  The  operation  in  all  these  cases  was 
performed  with  the  aid  of  an  anastomosis  button,  which  was  first 
suggested  by  Boari.  Although,  in  the  9  cases  studied,  the  operation 
were  performed  by  eight  different  surgeons,  the  immediate  results 
were  good  in  all.  It  was  generally  agreed  that  the  technique  was 
easy.  Boari  believes  that  the  failures  reported  from  other  methods 
are  due  to:  (1)  The  fact  that  the  anastomoses  are  poorly  made,  either 
because  of  a  faulty  technique,  or  the  sutures  are  too  close,  together 
causing  a  consequent  stenosis  of  the  orifice;  (2)  healing  by  first  intention 
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does  not  ocur,  so  that  fistula'  develoj)  and  later  stenosis;  (3)  the  condi- 
tion of  the  kidney  and  ureter  prior  to  operation  interferes  vsith  success, 
an  ascending  infection  often  causing  fistulee.  In  the  9  cases  the  opera- 
tion was  necessitated  by  a  ureteral  fistula,  consecutive  to  a  severe 
labor  or  to  a  vaginal  hysterectomy.  In  order  to  preserve  the  functional 
value  of  the  kidney,  the  operation  should  be  done  as  soon  as  possible 
after  a  positive  diagnosis  has  been  made,  since  infection  of  the  kidney 
occurs  easily.  The  good  results  obtained,  and  proved  by  a  number  of 
case5  during  a  j)rolonged  [)eriod,  indicate  that  the  anastomosis  by  a 
button  desers'cs  every  confidence.  Late  stenosis  has  been  observed  in 
some  cases  in  which  the  anastomosis  was  made  with  sutures,  but  never 
in  those  made  with  a  button. 


The  Double  Filigree  Operation  for  the  Radical  Cure  of  Inguinal  Hernia.— 
McGavix  {Brit.  Med.  Jour.,  August  14,  1909)  says  that  it  is  the  general 
complaint  of  surgeons  that  in  inguinal  herniiie  in  patients  of  poor  phy- 
sique, in  elderly  subjects,  in  those  whose  occupations  involve  a  constantly 
recurring  increase  of  intra-abdominal  pressure,  and  in  any  patient 
in  whom  such  a  hernia  has  recurred  or  has  exceeded  the  more  moderate 
dimensions,  the  prospect  of  accomplishing  a  really  radical  cure  is  ex- 
tremely remote  and  in  some  cases  quite  impossible.  In  all  cases  in  which 
hernia  occurs  or  recurs,  the  chief  factors  are:  (a)  the  presence  or  forma- 
tion of  a  peritoneal  sac;  (b)  the  recession  or  pushing  aside  of  the  muscular 
walls  of  the  inguinal  canal;  (c)  the  stretching  of  the  fibrous  structures 
covering  the  canal.  The  method  of  making  the  filigree  is  described.  As 
perfect  asepsis  is  necessary  here,  or  more  so  than  in  the  implanting  of 
abdominal  filigrees,  they  should  be  placed  in  ether  for  five  minutes,  to 
remove  all  grease  from  them,  and  should  be  left  in  the  sterilizer  in  the 
centre  of  the  boiling  area  until  the  moment  of  implantation,  when  they 
are  lifted  directly  from  the  sterilizer  into  the  wound.  The  operation  is 
at  first  conducted  exactly  as  in  an  ordinary  Bassini,  except  that  the  apon- 
eurosis should  be  split  to  a  point  rather  farther  out,  and  the  peritoneum 
must  be  more  freely  separated  from  the  under  surface  of  the  conjoined 
tendon,  as  must  the  latter  from  the  aponeurosis  overlying  it.  The  sac 
having  been  isolated  and  dealt  with,  the  cord  is  held  out  of  the  way, 
and  the  first  two  of  the  sutures  which  are  to  approximate  the  conjoined 
tendon  to  Poupart's  ligament  are  inserted,  and  their  ends  caught  by 
pressure  forceps.  These  sutures  being  held  aside  by  an  assistant,  the 
pubic  section  of  the  filigree  is  placed  upon  the  peritoneum,  its  narrow 
end  being  close  to  the  jmbic  spine  and  its  wide  end  at  the  inner  margin 
of  the  internal  ring.  The  conjoined  tendon  is  then  brought  in  close 
contact  with  Poupart's  ligament  over  the  filigree,  by  the  two  sutures 
already  inserted,  and  as  many  more  inserted  as  are  deemed  necessary, 
the  bed  in  which  the  filigree  lies  being  kept  as  dry  as  possible.  In  cases 
in  which  the  muscular  wall  external  to  the  internal  ring  is  strong,  the 
cord  is  placed  in  position  and  the  iliac  section  of  the  filigree  is  taken 
from  the  sterilizer  and  is  placed  beneath  the  aponeurosis  in  such  a  way 
that  its  inner  end  lies  over  the  internal  abdominal  ring  and  upon  the 
cord  for  a  space  of  three-fourths  of  an  inch,  the  outer  end  being  carried 
outward  and  laid  upon  the  surface  of  the  internal  oblique  muscle,  one 
or  two  sutures  jiolding  it  in  place.     If  the  above  mentioned  weakness 
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is  present,  the  muscular  wall  is  divided  from  the  ring  outward  toward 
the  iliac  spine  for  about  an  inch,  and  is  separated  from  the  peritoneum 
1)V  the  handle  of  a  scalpel.  Upon  this  peritoneum  the  outer  end  of  the 
iliac  section  of  the  filigree  is  laid,  being  lightly  sutured  in  ])lace,  and 
the  muscles  are  brought  together  over  it.  The  inner  end  lies  as  already 
(loscribcd.  Finally,  the  aponeurosis  is  sutured  and  then  the  skin  wound. 
This  method  was  employed  with  excellent  results  in  33  cases,  in  none 
of  which  was  there  a  remote  prospect  of  a  cure  by  Bassini's  operation. 
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The  Karell  Milk  Cure:  Its  Modifications  and  Indications. — Roemheld 
(Moiiats.  f.  d.  Phijs.-didt.  Heilkunde.,  1909,  i,  32)  reviews  the  Karell 
milk  cure  and  its  various  modifications.  Karell,  in  1865,  pubhshed  his 
results  in  over  200  cases  treated  by  the  use  of  skimmed  milk.  He  gave 
about  four  to  eight  ounces  of  milk  three  or  four  times  a  day,  and  made  an 
especial  point  that  it  shoidd  be  taken  very  slowly  Oertel  thinks  that 
the  beneficial  effects  of  such  a  cure  are  due  simply  to  the  restriction  of 
fluids.  He  believes  that  such  a  starvation  cure  tends  to  a  loss  of  good 
weight  and  consequent  lowered  vitality.  Leyden  agrees  ^\"ith  this 
point  of  view,  and  adds  that  a  weakened  heart  requires  an  especially 
nutritious  diet.  Hirschfeld  has  found  this  diet  useful  in  the  treat- 
ment of  cardiac  insufficiency,  but  thinks  that  an  easily  digestible  mixed 
diet  restricted  in  amount  has  equally  good  results.  Lenhartz  has  made 
use  of  a  modification  of  the  original  Karell  cure  in  the  treatment  of  chronic 
bronchitis,  in  the  treatment  of  heart  disease  with  passive  congestion,  and 
in  order  to  hasten  the  loss  in  weight  in  obesity  when  the  heart  is  insuffi- 
cient. Lenhartz  gives  four  doses  of  200  c.c.  of  milk  at  four  hour  inter- 
vals. No  other  nourishment  or  fluids  are  allowed  for  a  period  of  from 
five  to  seven  days.  In  the  succeeding  two  to  six  days  other  articles  are 
gradually  added  to  the  diet,  so  that  at  the  end  of  twelve  days  the  patient 
is  receiving  a  fairly  liberal  diet.  Roemheld  himself  makes  use  of 
from  1000  to  1200  c.c.  of  milk  on  two  days  of  each  week.  During  the 
rest  of  the  week  a  mixed  diet  containing  two-fifths  to  three-fifths  of  the 
necessary  amount  of  calories  is  ordered.  He  has  found  these  milk 
days  especially  useful  in  the  treatment  of  obesity  associated  with  heart 
disease,  nephritis,  or  gout.  He  uses  them  when  the  ordinary  method  of 
treatment  fails  or  to  maintain  the  loss  of  weight  after  the  ordinary  diet. 
Thus,  a  patient  may  control  his  weight  for  years  by  the  interposition  of 
two  milk  days  a  week  with  an  ordinary  restricted  diet.  INIoritz  uses 
large  (juantities  of  milk  on  a  definite  plan.  He  does  not  consider  rest 
in  bed  essential,  though  the  patient  should  be  under  observation  for 
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iiiit';i\<iiiil>lf  clVccts,  siicli  ;is  Ih'jkImcIm',  malaise,  ^•{^■.  liociiiJnM  ihiiiks 
(hat  iIm'  Itt'iKlicial  cirrcis  of  milk  ciirfs  arc  duo  (o  the  icstrictrd  aiiioiiiil 
<»f  I'ihmI,  w  lii«'li,  (-(>ml)iiR-({  \vitli  rest,  has  a  fav«)ral)l('  irilluciicc  upon  the 
heart.  The  vahie  of  siieh  a  cure  is  enhanced  hy  rest  in  l)ed.  This 
is  especially  true  in  the  case  of  the  severer  diets.  The  low  sodium 
chloride  content  of  the  milk  cures  also  causes  an  increased  diuresis. 
( "onsc(|uently,  he  helievcs  that  failure  of  heart  compensation  is  the 
chief  indication  for  the  use  of  milk  cures.  Rocmheld  advises  the  method 
of  Moritz  and  his  own  method  for  the  treatment  of  obesity.  lie  thinks 
that  a  combination  of  the  two  plans  is  very  valuable.  Thus,  the  Moritz 
plan  may  be  followed  to  secure  the  reduction  in  weight  which  subse- 
(picntly  should  be  maintained  by  the  interposition  of  milk  days  in  a 
restricted  diet.  Tiie  loss  of  })roteid  weifjht  and  the  loss  of  iron  can  be 
prevented  by  this  combination.  Roemheld  concludes  by  saying 
that  the  Karell  milk  cure  and  its  modifications  are  not  specifics  for 
obesity,  but  that,  with  proper  supervision,  they  are  valuable  adjuncts 
to  the  ordinarv  methods  of  treatment. 


Calciiun  Lactate  in  the  Treatment  of  Epilepsy. — Littlejohn  (Lancet, 
1909,  4472,  1382)  has  treated  a  number  of  epileptics  with  calcium 
lactate,  giving  it  in  doses  of  15  grains,  three  times  a  day.  He  says  that  the 
improvement  in  these  cases  is  sufBciently  marked  to  justify  his  recording 
the  facts.  All  of  the  patients  (number  not  given)  improved  under  this 
treatment.  Littlejohn  gives  the  detailed  histories  of  two  of  the  more 
successful  results  obtained,  and  hopes  that  others  may  be  persuaded  to 
trv  this  treatment. 


The  Use  of  Cerium  Oxalate  for  the  Relief  of  Vomiting. — Baehr  and 
Wessler  (Archives  Int.  Med.,  1909,  iii,  516)  have  endeavored  to  deter- 
mine experimentally  the  usefulness  of  cerium  oxalate  as  an  antemetic. 
Their  conclusions  are  as  follows:  (1)  Commericial  cerium  oxalate  is 
non-toxic.  (2)  Cerium  oxalate  has  no  inhibitory  effect  whatever  on 
vomiting  of  central  origin.  (3)  Cerium  oxalate  may  inhibit  vomiting 
due  to  local  irritation  of  the  gastric  mucosa,  but  only  if  given  in  large 
doses  for  some  time,  so  as  to  coat  the  stomach  wall  pretty  generally. 
(4)  Cerium  oxalate  is  not  absorbed  from  the  gastro-intestinal  tract. 
Baehr  and  Wessler  say  that  these  four  propositions  complete  a  very  close 
analogy  between  cerium  oxalate  and  bismuth  subnitrate.  Both  salts  are 
insoluble  and,  because  of  this  property,  neither  is  absorbed  from  the 
gastro-intestinal  tract.  This  latter  fact,  in  the  case  of  bismush,  has 
resulted  in  its  use  for  various  local  disorders  of  the  alimentary  canal, 
but,  so  far  as  the  literature  furnishes  any  evidence,  the  use  of  cerium 
oxalate  has  been  directed,  in  great  part  against  the  reflex  vomiting  of 
pregnancy,  a  condition  in  which  no  one  could  rationally  think  of  using 
bismuth.  They  say  that  cerium  oxalate  ought  to  prove  efncacious  in 
alleviating  all  those  conditions  for  which  bismuth  is  now  used.  Cerium 
oxalate  has  been  found  valuable  in  relieving  the  irritability  of  the  stom- 
ach in  alcoholic  gastritis  and  in  allaying  the  gastric  disturbances  that 
occasionally  occur  in  the  course  of  the  infectious  diseases.  They  believe 
that  there  is  no  reason  for  doubting  its  value  in  these  and  similar  condi- 
tions, such  as  gastric  ulcer.     However,  they  believe  that  most  men 
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prescribe  cerium  oxalate  in  too  small  doses,  2  to  3  grains.  Since  it 
appears  that  cerium  oxalate  accomplishes  its  purpose  by  mechanically 
coating  the  walls  of  the  stomach  they  advise  the  administration  of 
cerium  oxalate  in  doses  comparable  to  those  in  which  bismuth  sub- 
nitrate  is  given. 

The  Treatment  of  Fibrinous  and  Serofibrinous  Pleuritis. — Lord  (Boston 
Med.  and  Surg.  Junr.,  1909,  clx,  4G9)  .sa}s  that  it  uj)pears  to  be  estab- 
lished that  at  least  three-fourths  of  the  primary  pleurisies  with  effusion 
are  tuberculous.  It  is  also  especially  significant,  he  adds,  that  out  of 
every  ten  cases  of  primary  fibrinous  or  serofibrinous  pleurisy,  at  least 
three  or  four  develop  pulmonary  or  other  tuberculosis  within  an  average 
period  of  from  four  to  six  years.  Therefore,  Lord  suggests  that  it  seems 
not  too  radical  that  all  cases  of  primary  fibrinous  and  serofibrinous 
pleurisy,  even  the  mildest  forms,  in  patients  otherwise  in  apparent 
health,  should  be  treated  as  if  they  were  tuberculous  until  they  can  be 
proved  otherwise.  Lord  discusses  the  question  of  thoracentesis  in  detail. 
He  has  collected  a  series  of  500  cases  of  serofibrinous  effusion,  in  which 
sudden  death  before  tapping  occurred  in  three  patients.  The  autopsy 
showed  the  cause  of  death  to  be  pulmonary  embolism  in  two,  of  whom 
one  had  a  double  effusion,  the  second  a  large  unilateral  accumulation. 
In  the  third  case,  no  other  cause  than  pulmonary  oedema  could  be  dis- 
covered. The  frequency  with  which  effusions  may  be  complicated  by 
venous  thrombosis  also  suggested  itself  to  Lord  by  the  occurrence  of  five 
cases  of  pulmonary  infarction  in  a  total  of  fourteen  autopsies  in  this 
series.  He  thinks  that  the  removal  of  fluid  and  the  consequent  change 
in  the  intrathoracic  pressm-e  may  dislodge  a  thrombus  and  thus  cause 
the  infarction.  He  considers  thrombosis  with  the  danger  of  subsecjuent 
embolism  and  infarction  more  liable  to  occur  in  effusions  of  long  dura- 
tion, and  consequently  advocates  their  early  removal.  Furthermore, 
these  dangers  are  increased  in  double  effusions  and  in  large  unilateral 
effusions.  Lord  also  discusses  the  advisability  of  tapping  medium-sized 
and  small  effusions.  ]\Iany  clinicians  maintain  that  a  pleural  effusion 
has  a  conservative  function,  limiting  the  respiratory  motion  on  the 
affected  side  and  thus  giving  the  affected  lung  the  opportunity  of  spon- 
taneous healing.  In  addition,  the  fluid  may  contain  protective  sub- 
stances. Lord  says  that  the  clinical  evidence  supporting  these  views  is 
in  conclusive.  However,  he  believes  that  the  removal  of  medium-sized 
and  small  effusions  is  not  immediately  necessary.  A  short  delay  may 
furnish  evidence  of  spontaneous  absorption.  If  this  does  not  occur  he 
advocates  tapping.  The  relief  of  the  pressure  alleviates  the  symptoms, 
and  the  course  of  the  disease  seems  to  be  shortened.  The  early  removal 
of  the  fluid  may  prevent  the  formation  of  venous  thrombi  and  conse- 
quent pulmonary  infarction.  In  addition,  the  danger  of  pleural  adhe- 
sions is  lessened  by  early  removal.  In  his  series  of  cases  there  was  less 
tendency  for  a  re-accumulation  of  the  fluid  after  early  tapping.  Lord 
also  mentoins  the  fact  that  the  early  removal  of  fluid  excludes  the  pos- 
sibiUty  of  mistaking  an  empyema  for  a  serofibrinous  effusion.  With 
reference  to  the  amount  of  fiuid  to  be  withdra'R'n  at  a  single  tapping. 
Lord  advises  immediate  withdrawal  of  the  needle  whenever  there  are 
any  s}Tnptoms  of  distress.     These  symptoms  are  usually  cough,  pain, 
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«»r  dyspnoea.  Usually  1500  c.c.  should  be  the  maximum  amount  witii- 
tlrawn  and  more  than  2000  c.c.  should  never  be  withdrawn.  The  opera- 
tion, is  usually  without  any  danger  in  uncomplicated  cases  in  younj^  sub- 
jects. In  cases  of  longer  duration,  however,  or  those  with  complicating 
pulmonary,  cardiac,  or  mediastinal  disease,  and  in  patients  past  middle 
life,  Lord  says  that  the  first  operation  may  well  be  regarded  as  an  experi- 
ment. The  accidents  that  may  occur  are  fatal  pulmonary  or  pleural 
hemorrhages,  pulmonary  infarction,  and  pneumothorax.  Albuminous 
expectoration  usually  results  from  the  removal  of  too  large  quantities  of 
fluid,  though  a  few  cases  have  been  reported  after  removal  of  very  small 
quantities.  Lord  prefers  to  use  a  trocar  and  cannula  with  only  slight 
negative  pressure  exerted  by  the  aspirator.  He  believes  that  the  cannula 
is  less  irritating  to  the  lung  and  pleura,  and  in  the  event  of  the  cannula 
becoming  blocked  it  may  be  opened  by  re-inserting  the  trocar. 


The  Employment  of  lodopin  in  Syphilis. — Freshwater  (Brit.  Med. 
Jour.,  1909,  i,  1228)  gives  the  technique  of  the  administration  of  iodopin. 
lodopin  is  prepared  by  repeated  iodization  of  sesame  oil  by  means  of 
iodine  monochloride  in  alcoholic  solution.  It  is  a  ligiit  oily  liquid,  and 
is  prepared  in  two  strengths,  10  per  cent,  and  25  per  cent.  More  recently 
a  solid  iodopin  has  been  introduced,  and  is  supplied  in  yellow-coated 
tablets  of  7h  grains  each,  corresponding  to  one  grain  of  potassium  iodide, 
lodopin  may  be  given  by  the  moutli,  or  by  subcutaneous  or  intra- 
muscular injection.  Freshwater  prefers  to  use  the  25  per  cent,  iodopin, 
intramuscularly.  He  gives  it  in  doses  of  20  grains,  injected  daily  or 
every  other  day.  These  are  given  until  a  total  of  from  200  to  300  grains 
of  iodopin  have  been  injected.  He  gives  one  or  two  such  courses  of 
treatment  during  a  year.  No  more  than  six  coiu^ses  of  iodopin  should  be 
given  to  the  individual  patient  because  of  the  infiltration  of  the  buttocks 
resulting  form  the  injections.  Freshwater  sums  up  the  advantages  of 
iodopin  as  follows:  (1)  It  is  often  necessary  to  give  a  long  course  of 
iodine  to  patients  who  are  unwilling  to  take  iodide,  either  because  of  its 
depressing  effects  or  because  they  are  the  subjects  of  iodism.  (2)  All  the 
iodopin  injected  is  used  up  and  must  exert  its  specific  action;  an  exact 
dosage  is,  therefore,  possible.  (3)  Injections  are  painless,  and  there  is 
no  fear  of  sepsis  if  proper  precautions  have  been  taken.  (4)  lodopin 
subcutaneously  does  not  produce  iodism.  Patients  who  have  an  idio- 
syncrasy to  potassium  iodide  can  take  it  quite  well.  (5)  Patients  remain 
much  longer  under  the  influence  of  iodine  than  when  iodine  is  given  in 
other  forms.  After  a  short  course  of  injections  the  system  can  be  kept  for 
a  period  of  four  to  six  months  under  the  influence  of  iodine.  (6)  The 
body  is  under  a  slow,  continuous,  regular  action  of  iodine,  which  is  of 
prophylactic  value.  (7)  In  nearly  all  cases,  after  a  prolonged  course  of 
potassium  iodide,  there  are  stomach  and  bowel  troubles.  This  does  not 
occur  with  iodopin.  (8)  It  has  a  specific  action  in  tertiary  s}^hilis  and 
arterial  degeneration.  Freshwater  adds  that  the  disadvantages  to  the 
use  of  iodopin  may  be  briefly  summarized  as  follows:  (1)  In  cases  of 
syphilis,  when  a  rapid  therapeutic  effect  of  iodine  is  required,  iodopin 
is  of  little  use,  as  the  absorption  of  iodopin  is  extremely  slow,  two  to 
ten  days  elapsing  before  the  iodine  can  be  definitely  demonstrated  in  the 
urine,  so  that  in  cases  in  which  there  is  a  threatened  perforation  of  the 
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piilatr,  ccn-liral  ^iiiiinia,  etc.,  pDlassiiim  icHlide  sluniM  l>e  jfivni.  Jodopiii 
is  not  a  sulxsitute  for  potassiiiiii  iodide  when  active  lesions  are  in  pro- 
"•ress.  (2)  A  further  (lisadvaiila<je  is  that  only  a  small  amount  of 
Todopin  ran  be  alxsorbod  per  diem,  about  one-third  what  would  be  given 
in  the  ordinary  way  by  the  mouth.  This  can,  however,  be  turned  to 
account  in  various  ways.  For  example,  in  tertiary  syphilis,  after  potas- 
sium iodide  has  been  administered  somewhat  vigorously,  a  course  of 
iodojjin  injections  may  be  given,  and  the  patient  may  then  be  left  without 
medicine  for  some  months,  during  which  time  the  physician  knows  that 
iodine  is  daily  passing  through  his  tissues. 

A  Contribution  to  Digitalis  Therapy, — Muller  (Miinch.  vied.  Woch., 
1<)()9,  xviii,  904)  reports  a  series  of  cases  treated,  some  with  digalen  and 
some  with  digitalis  leaves.  Muller  says  that  digalen  should  not  be 
termed  soluble  because  it  apparently  does  not  go  into  solution  in  pure 
water,  but  only  in  a  mixture  of  water,  alcohol,  and  glycerin.  He  has 
found  it  unsatisfactory  for  subcutaneous  or  intramuscular  injection,  the 
injections  being  painful  and  at  times  causing  considerable  inflamma- 
tory reaction.  Many  of  the  French  observers,  ^Nluller  says,  have  found 
that  it  possesses  no  such  advantages  over  other  preparations  of  digitalis 
as  have  been  claimed.  Other  observers  have  advocated  the  use  of  diga- 
len because  of  its  lack  of  cumulative  action  and  of  its  less  irritative 
action  upon  the  stomach.  Muller  administered  the  digalen  by  the  mouth 
in  this  series.  He  found  that  digalen  was  as  effective  as  other  digitalis 
preparations,  but  could  determine  no  superiority.  Digalen  was  appar- 
ently less  irritating  to  the  stomach,  but  Muller  could  not  definitely  deter- 
mine a  lack  of  cumulative  action.  He  concludes,  therefore,  that  digalen 
differs  but  little  in  its  action  from  other  preparations  of  digitalis,  and 
has  no  marked  advantages  over  the  other  preparations. 

The  Therapeutic  Action  of  Potassium  Bitartrate. — Eichhorst  (Med. 
Klinik,  1909,  xi,  381)  reports  three  severe  cases  of  ascites  due  to  cirrhosis 
of  the  liver  treated  by  potassium  bitartrate.  The  potassium  bitartrate 
owes  its  beneficial  action  to  its  marked  diuretic  properties.  This  diuretic 
action  does  not  occur  immediately,  but  after  the  diuresis  is  once  obtained 
it  persists  for  some  time.  In  one  of  the  cases  described  this  medication 
was  kept  up  for  four  months  with  marked  benefit.  The  patients  lose 
the  ascites,  their  appetite  retiu-ns,  the  bowels  move  normally,  and  they 
gain  in  strength.  At  the  same  time  the  subicteroid  tinting  of  the  skin 
and  conjunctivae  disappears.  Eichharst's  experience  has  taught  him 
that  the  operative  treatment  of  patients  with  cirrhosis  of  the  liver  offers 
but  little  hope.  He  has  also  had  disappointing  results  with  other  drugs, 
and,  therefore,  highly  recommends  the  use  of  potassium  bitartrate. 
Eichhorst  first  excludes  tuberculous  peritonitis  in  cases  of  ascites  by 
means  of  tuberculin.  He  has  the  abdomen  rubbed  once  a  day  with 
green  soap,  and  puts  the  patients  on  a  milk  diet  or  on  a  light  mixed  diet 
with  the  addition  of  three  pints  of  milk  a  day.  He  also  gives  potassium 
bitartrate  in  cases  of  pleurisy  with  effusion,  but  its  effect  in  this  is  not  so 
remarkable  as  in  the  ascites  due  to  cirrhosis  of  the  liver. 


PEDIATRICS  7<)7 


PEDIATRICS. 
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LOUIS  STARR,  M.D.,  and  THOMPSON  S.  WESTCOTT,  M.D. 

OF    IMIILADELPHIA. 


The  Relation  of  Infectious  Diseases  (Measles,  Whooping  Cough,  and 
Influenza)  to  Tuberculosis  in  Children. — Kdgak  Copklam)  [Archires 
of  Pediatrics,  1909,  xxvi,  No.  7)  concludes  that  the  development  of 
tuberculosis  as  a  complication  or  sequel  to  measles,  etc.,  is  all  hut  in- 
variably dependent  upon  the  prcexistence  of  a  latent  focus  of  infection, 
and  that  its  dissemination  is  directly  due  to  the  lymp'.atic  activity  accom- 
panying the  pulmonary  inflammation  associated  with  these  diseases. 
In  a  large  number  of  cases  tuberculosis  may  develop  a  long  time  after 
the  infectious  disease  which  is  its  etiological  factor — from  a  few  months 
to  several  years.  He  emphasizes  the  prevalence  of  latent  tuberculosis 
in  children,  which  he  has  proved  at  autopsy  findings  to  be  7  to  8  per 
cent,  at  one  year.  Some  investigators,  like  Kelynack,  claim  40  per  cent, 
of  all  children  under  fifteen  years  show  evidences  of  tuberculosis.  The 
infectious  diseases  are  characterized  by  marked  catarrhal  inflammation 
of  the  mucous  membranes  of  the  entire  body,  and  by  greatly  lowered 
powers  of  resistance  to  secondary  invaders.  He  believes  the  key  to  the 
connection  between  tuberculosis  and  these  diseases  is  this  catarrhal 
condition  of  the  respiratory  mucous  membrane;  not  in  predisposing 
to  infection,  but  rather  in  promoting  activity  of  a  quiescent  disease. 
Tiie  lymph  streams  swollen  to  many  times  their  normal  volume,  flowing 
through  the  tuberculous  foci,  sweep  the  bacteria  into  the  circidation  for 
distribution  over  the  entire  body.  Depending  on  the  virulence  and 
amount  of  the  infectious  agent, and  on  the  resistance  of  the  tissues, general 
miliary  disease  may  or  may  not  ensue.  Many  cases  of  bronchopneu- 
monia on  which  tuberculosis  is  supy)Osedly  engrafted  are  really  miliarv 
tuberculosis  from  the  beginning.  The  extreme  grade  of  inanition  fol- 
lowing these  three  infectious  diseases  lower  resistance  and  favor  the 
disseminating  tubercle.  Influenza  is  rarely  if  ever  followed  bv  tuber- 
culosis when  such  a  condition  did  not  previously  exist.  The  incidence 
of  tuberculosis  as  a  complication  or  sequel  of  these  three  diseases  is 
of  relatively  small  importance,  considering  the  morbiditv  of  the  diseases. 


The  Incidence  of  Tubercle  Bacilli  in  New  York  City  Milk. — A.  F.  IIkss 
(Jour.  Amer.  Med.  Assoc,  1909,  Hi,  1011)  has  struh'ed  the  milk  of  the 
city  of  Xew  York  to  determine  the  number  of  instances  of  tubercle 
l)acilli  in  it,  to  study  the  nature  of  these  bacilli,  and  to  report  on  tlie  heahh 
of  children  known  to  consume  this  milk.  He  found  virulent  bacilli 
in  17  of  107  specimens  exainined,  in  all  1()  jjcr  cent,  of  the  milk 
retailed  from  cans  in  Xew  York  Tity.  .\niinal  inoculation  had  to  be 
resortefi  to,  to  demonstratt;  thcni.  (^'n^am  and  sediment  contained 
them,  making  it  necessary  to  use  both  in  making  inoculations,  'i'he 
organisms  were  also  found  in  one  specimen  of  commercially  ]>astcunzed 
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milk,  showing  that  this  method,  as  now  carried  out,  does  not  insure  pro- 
tection. The  label  "pasteurized"  should  only  be  given  to  milk  heated 
for  a  lengtii  of  time  and  to  a  degree  of  tem[)erature  sufficient  to  render 
it  an  absolutely  safe  food.  In  16  of  the  specimens  the  type  of  bacillus 
was  bovine;  in  the  last  a  human  variety  was  differentiated,  showing 
that  contamination  from  tuberculous  individuals  should  be  guarded 
against.  A  number  of  infants  and  young  children  who  drank  such 
contaminated  milk,  when  examined  one  year  later,  seemed  to  be  in 
average  health.  One  fourth  reacted  to  tuberculin,  and  one  of  these 
was  in  poor  physical  health,  having  sufl'ered  from  a  glandular  infection. 
Even  though  90  per  cent,  of  tuberculous  infections  come  from  human 
beings,  we  are  not  justified  in  neglecting  the  bovine  danger;  a  small 
percentage  of  infections  means  thousands  of  cases.  Milk  not  coming 
from  tuberculin-tested  cows  should  be  pasteurized  or  brought  to  a  boil ; 
all  herds  should  be  carefully  examined,  all  cows  tested  with  tuberculin, 
and  all  animals  which  react  condemned  or  isolated. 


Chronic   Glomerulonephritis   Treated  by   Double    Decapsulation. — E. 

Garceau  {Boston  Med.  and  Surg.  Jour.,  1909,  clx,  707)  rej)orts  the  case 
of  a  girl,  aged  fifteen  years,  who  had  marked  symptoms  of  nephritis  since 
her  fourteenth  year,  no  disease  having  preexisted  except  scarlet  fever 
during  her  first  year  and  whoojiing  cough  during  her  fourth  year. 
Double  decaj^sulation  was  performed,  the  kidneys  at  that  time  being 
large,  soft,  regular,  yellow,  and  mottled.  The  capsule  was  thin  and  easily 
stripped.  Marked  improvement  followed,  and  nothing  was  complained 
of  for  more  than  fifteen  months,  when  renal  symptoms  returned  gradu- 
ally, death,  however,  not  occurring  for  more  than  three  years  from  the 
time  of  the  operation.  Her  life  was  prolonged  by  the  operation,  she 
suffered  less,  and  the  improvement  was  directly  due  to  the  operation. 
At  the  autoj^sy  the  kidneys  were  small,  rough,  nodular,  and  pale,  thus 
being  in  marked  contrast  to  their  appearance  at  the  time  of  the  opera- 
tion; the  capsules  were  thickened  and  stripped  with  difficulty. 


Napkin-region  Eruptions  in  Infants. — H.  G.  Adamson  {Brit.  Jour. 
Dermat.,  1909,  xxi,  37)  distinguishes  between  at  least  four  distinct 
types  of  eruptions  involving  the  napkin  region  of  infants,  which  are  of 
non-syphilitic  nature  and  which  must  be  carefully  distinguished  from 
the  eruptions  of  congenital  syphilis.  The  most  frequently  occurring  of 
these  are  the  various  forms  of  erythema  of  Jacquet:  (1)  Simple  erythema 
is  found  oftenest  on  the  prominent  convex  surfaces  of  the  buttocks  and 
neighboring  parts;  in  severe  cases  it  may  extend  to  other  parts  of  the 
body.  It  is  most  common  in  very  young  infants.  (2)  The  erythemato- 
vesicular  type  presents  in  addition  toward  the  centre  of  the  convex 
area,  small  bright  red  erosions;  at  the  periphery  of  the  erythematous 
areas  are  small  vesicles;  the  erosions  by  coalescence  denude  large 
areas.  (3)  The  erythematojmpular  type  has  flat  red  papules  on  an 
erythematous  base.  (4)  In  the  ulcerating  form  the  erosions  have  gone 
deeper  instead  of  granulating.  The  last  three  forms  occur  in  infants 
several  months  old.  These  four  forms  depend  upon  a  vasomotor  dis- 
turbance, possibly  of  gastro-intestinal  toxic  origin,  with  a  determining 
factor  of  local  mechanical  irritation.    The  seborrhoeic  dermatitis  occurs 
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in  babies  a  few  iiioiiths  okl.  The  entire  naj^kin  region  is  involved. 
The  eru|)tion  is  bri<,'ht  red,  small  scales  being  over  all.  Other  j)arts 
besides  the  napkin  region  are  also  involved,  more  particularly  the  scalp, 
umbilicus,  behind  the  ear,  etc.  The  cause  of  the  condition  is  microl)ic 
and  the  cure  a  daily  boric  acid  bath,  with  sulphur  ointment  (10  grains 
to  the  ounce).  .V  third  class  of  eruj)tions  is  the  vacciuiform  ecthyma; 
it  resembles  the  erosive  and  ulcerative  stage  of  Jacquet's  erytiiema,  and 
is  of  strejitococcic  origin.  The  bullous  impetigo  is  also  streptococcic. 
It  is  usually  found  in  other  parts  of  the  body  besides  the  naj)kin  region. 
The  phlyctenular  margins  reveal  the  impetiginous  nature  of  the  bullae 
denuded  of  their  epidermis. 


Rheumatoid  Arthritis. — J.  Porter  Parkinson  (Brit.  Jonr.  Children's 
Dis.,  ^lay,  I'JOKj  rejorts  a  case  in  a  child,  aged  two  years  and  four 
months.  There  was  swelling  of  the  wrists  ankles,  knees,  and  elbows, 
for  three  months.  There  was  a  brown  stain  on  the  skin  on  the  front 
of  the  legs  and  thighs  and  on  the  lower  abdomen.  Some  of  the  joints 
were  very  tender.  There  was  some  effusion  and  considerable  peri- 
articular swelling,  but  no  grating,  and  the  skiagram  showed  no  Ijone 
changes.  The  spleen  was  enlarged,  as  were  the  lymph  glands  of  the 
groin  and  axilla.  Examination  of  the  blood  showed  hemoglobin,  30 
per  cent;  red  cells,  1,000,000;  white  cells,  5000.  The  temperature 
fluctuated  daily,  the  highest  evening  rise  being  104°  F.  During  the 
febrile  periods  the  joints  became  worse,  the  spleen  and  lymph  glands 
enlarged,  and  the  child  seemed  to  be  suffering  from  a  general  poisoning. 
In  three  months  the  temperature  fell,  the  joint  sw^ellings  diminished, 
as  did  also  the  spleen  and  lymphatic  glands,  and  there  was  no  tender- 
ness or  adhesions  in  the  joints.  Salicylate  of  sodium  seemed  to  give  the 
best  relief.  Parkinson  believes  the  sym]:tonis  due  to  periodic  intoxi- 
cation from  one  of  the  affected  joints.  The  skin  pigmentation  is  ay- 
point  of  resemblance  to  the  disease  as  it  afflicts  adults. 


Purpura  Fulminans. — Charles  A.  Elliott  (Archiv.  Int.  Med.,  April, 
1909)  reports  a  case  in  a  girl,  aged  eight  years  and  seven  months.  There 
was  no  history  of  hemophilia,  and  the  child  had  had  pertussis,  measles, 
and  varicella.  Seventeen  days  before  the  onset  of  purpura  she  had  a 
mild  attack  of  scarlet  fever,  from  which  she  recovered  rapidly,  with 
no  albumin  or  casts  in  urine.  The  onset  of  purpura  was  marked  by 
severe  sore  throat,  swollen  tonsils  and  cers'ical  glands;  systolic  murmur 
at  base  of  heart;  temperature  102°  to  104°  F.,  and  albumin  and 
granular  casts  in  the  urine.  On  the  third  day  a  purj.uric  spot  appeared 
on  the  right  ankle  and  rapidly  spread,  covering  the  dorsum  of  the  foot. 
The  left  ankle  was  next  affected,  until  the  dorsal  and  plantar  surfaces 
of  both  feet  were  covered.  There  were  large  blebs  on  the  dorsal  sur- 
faces and  gangrene  of  the  afl'ected  toes.  Hematox^din-colored  areas, 
varying  in  size,  appeared  all  over  the  body  more  or  less  symmetrically, 
and  were  usually  cedematous  and  tender.  Fine  petechial  spots  were 
scattered  over  the  skin  of  the  legs  and  later  on  the  abdomen  and  chest. 
There  was  nosebleed,  excessive  desire  to  urinate,  and  occasional  de- 
lirium.    On  the  fifth  day  an  anemia  developed,  shown  by  blancliing 
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of  face,  lips,  and  hands.  Blood  examination  showed  hemoglobin,  55  to 
60  per  cent.;  red  cells,  2,720,000;  white  cells,  65,400.  Death  occurred 
sixty-eight  hours  after  appearance  of  purpura  and  twenty-two  days 
after  onset  of  scarlet  fever.  Autopsy  report  showed  hemorrhagic  subcu- 
taneous infiltration;  hemorrhagic  infiltration  of  pelvic  fascia,  of  sub- 
nuicosa  of  urinary  bhulder  and  of  right  ovary;  cervical  adenitis, 
persistent  thymus,  and  cloudy  swelling  oi  liver  and  kidneys.  Cultures 
from  heart's  blood,  serum  of  bullae,  and  smears  from  sj^lenic  pulp 
showed  no  growth.  Elhott  discusses  56  cases  of  purpura  taken  from 
literature,  9  of  which  were  similar  to  his  own,  and  followed  scarlet  fever 
during  the  second  and  third  week.  Fifty-two  out  of  the  56  died,  and 
the  average  course  of  the  disease  was  fifty-two  and  a  half  hours  after 
first  appearance  of  purjmra.  In  32  cases  no  predisposing  cause  was 
given.  In  the  remainder,  scarlet  fever  preceeded  11,  diarrhoea  3,  and 
pneiniionia,  measles,  and  exposure  each  2.  The  mental  state  usually 
remained  clear  to  the  end,  and  there  was  a  remarkable  absence  of  gross 
f)athological  change.  It  would  appear  that  purpura  fulminans  differs 
from  other  forms  of  purpura  in  degree  only,  there  being  a  complete 
chemical  reaction  and  a  progressive  severity. 


OBSTETRICS. 


UNDER   THE    CHARGE    OF 

EDWARD  p.  DAVIS,  A.M.,  M.D., 

PROFESSOR    OF    OBSTETRICS    IN    THE    JEFFERSON    MEDICAL    COLLEGE,    PHILADELPHIA. 


Repeated  Cesarean  Section  and  its  Complications, — Brindeau  (L'Obst, 
January,  1909)  reports  six  cases  of  repeated  Cesarean  section.  In  one 
the  placenta  was  attached  to  the  uterine  cicatrix  of  the  first  operation. 
Its  separation  caused  considerable  hemorrhage,  but  did  not  complicate 
the  patient's  recovery.  In  the  second  operation  some  adhesions  were 
found  between  the  omentum  and  the  abdominal  wall  which  were  easily 
sc))arated.  The  uterine  incision  of  the  first  operation  had  perfectly 
liealed.  The  incision  was  made  parallel  to  the  first  incision.  The 
mother  recovered  without  complications.  In  the  third  case  the  omentum 
was  found  adherent  and  it  was  necessary  to  ligate  it  and  separate  it. 
The  uterine  wall  was  composed  of  connective  tissue  at  the  site  of  the 
first  scar,  and  the  incision  was  made  parallel  to  it.  The  pregnancy  was 
twins,  and  mother  and  children  made  good  recoveries.  In  the  fourth 
case  the  omentum  was  adherent  to  the  abdominal  wall  and  required 
ligation.  The  placenta  was  adherent  to  the  border  of  the  former  uterine 
cicatrix.  It  was  necessary  to  use  caution  in  separating  it.  There  was, 
however,  no  unusual  hemorrhage,  and  the  mother  recovered  without 
incident.  In  the  fifth  case  the  omentum  was  adherent  and  also  the 
uterine  and  abdominal  walls.  At  one  point  fibrous  tissue  had  developed, 
which  practically  united  the  two  cicatrices.  Some  difficulty  was  experi- 
enced in  keeping  the  intestines  out  of  the  way.     There  was  very  little 
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lieiiiorrliajjc.  Tlic 'iirxt  d.-iv  at'ln-  ilic  ()|»criili()ii  the  piiiinii  liccinic 
cvaiiotic,  ami  tlicd  with  coii^r.stiDii  of  llic  liiii^s  and  anuria.  'I'lic 
sixth  [tatient  had  liad  a  (V-sarcaii  sortiim,  and  rt'fovcry  was  corn- 
plicatnl  l)y  abscess  in  the  ahdoniinal  wall.  The  second  preirnancN 
was  terminated  by  Basiotripsy.  The  third  |)re<i;nancv  was  terniinate<l 
by  section,  and  there  was  found  a  eonsidcrai)le  hernia  of  tlie  abdominal 
wall.  This  was  resected.  The  omentum  was  adherent,  and  it  was 
necessary  to  resect  a  portion  of  this.  The  patient's  recovery  was  com- 
plicated for  several  days  by  moderate  fever.  The  patient  presented 
herself  some  years  afterward  in  labor  with  considerale  fat  in  the  ab- 
dominal wall.  There  was  also  a  lar<fe  umbilical  hernia.  On  opening 
the  alxlomen  the  omentum  was  adherent,  and  was  li<iated  in  two  ])ortions. 
The  intestine  was  wounded  during  the  process,  and  the  uterus  was 
covered  practically  by  the  intestines,  which  were  adherent  to  the  womb. 
Difficulty  was  experiencetl  in  opening  the  uterus.  This  patient  made 
a  tedious  recovery.  The  Fallopian  tubes  were  ligated  to  prevent 
further  conception. 


The  Treatment  of  Sepsis  with  Bacterial  Vaccines. — Hartwell,  Stree- 
TER,  and  (jREEX  (Surg.,  Gynec,  and  Obstet.,  September,  1909)  report 
24  cases  of  general  infections,  22  of  septic  abdominal  wounds,  41  of 
local  sepsis,  (i  of  empyema,  and  4  of  osteomyelitis;  in  all  97,  treated  by 
bacterial  vaccines.  In  the  puerperal  cases  very  decided  improvement 
followed  with  the  gradual  recovery  of  the  patients.  Cultures  from  the 
uterus  in  these  cases  showed  streptococci  or  pure  cultures  of  staphylo- 
cocci. In  one  case  an  abundant  growth  of  pseudodiphtheria  bacilli 
were  present  with  slight  growth  of  streptococci.  Antistreptococcic 
serum  was  used  with  this  patient  without  effect.  She  became  profoundly 
septic,  with  a  large  indurated  mass  filling  the  left  side  of  the  pelvis. 
On  the  eighteentii  day  she  was  inoculated  Avith  100,000,000  jDseudo- 
diphtheria  vaccine,  and  three  days  later  with  200,000,000.  In  the  next 
thirty-six  hours  the  temperature  steadily  fell  to  normal,  and  there  was  a 
marked  improvement  in  the  general  condition.  She  received  two  further 
inoculations  with  continued  improvement.  The  temperature  fell  to 
normal  on  the  thirty-third  day  and  the  patient  was  discharged  on  the 
forty-first  day.  There  was  then  a  dense  mass  filling  the  left  side  of  the 
pelvis  to  the  base  of  the  bladder,  with  a  smaller  mass  on  the  right  side. 

Accidental  Perforations  of  the  Uterus  and  Vagina. — Wetherill  (Swrj., 
Gijnrc,  and  Ohstet.,  September,  1909)  describes  the  case  of  a  patient 
suffering  from  subinvolution,  in  whom  he  used  the  ordinary  Sims 
sharp  curette,  which  perforated  the  uterus.  The  abdomen  was  opened 
and  a  valvular  perforation,  three-fourths  of  an  inch  in  length,  was 
found  near  the  left  cornu.  This  was  closed  with  two  fine  sutures  of 
plain  catgut.  Ventrosuspension  was  then  ];erformed,  the  patient 
making  a  good  recovery.  Wetherill  adds  two  other  cases  in  which  the 
uterus  was  perforated  by  a  curette,  in  one  of  which  the  .small  intestine 
was  injured,  necessitating  the  removal  of  six  and  one-half  feet  of  the 
smaller  bowel.  These  ])atients  made  good  recoveries.  Wetherill  calls 
attention  to  Heineck's  table,  giving  cases  of  perforation  of  the  uterus 
with  injury  to  the  intestine,  followed  by  resection  of  the  bowel.  Of 
these  |)atients,  56  per  cent,  recovered  and  44  per  cent.  died. 
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[The  writer  recently  had  occasion  to  operate  upon  a  woman  admitted 
to  tlie  Jetierson  Maternity,  giving  a  history  of  having  tried  to  produce 
an  abortion  by  the  introduction  of  a  glass  catheter.  The  catheter  had 
slipped  and  had  gone  farther  than  was  intended,  and  the  patient  could 
not  recover  it.  On  admission,  by  vaginal  examination,  the  catheter  could 
be  felt  but  could  not  be  isolated,  nor  retained  in  any  one  position.  An 
effort  was  made  to  open  the  jiosterior  cul-de-sac  and  to  grasp  it,  but 
this  eH'ort  was  unsuccessful.  Twelve  hours  after  admission  I  opened 
the  abdomen,  finding  the  catheter  among  the  coils  of  intestine,  and 
removed  it  without  difficulty.  There  was  no  blood  in  the  abdominal 
cavity,  the  uterus  was  slightly  enlarged,  evidently  in  very  early  pregnancy, 
and  the  point  of  entrance  of  the  catheter  could  not  be  distinctly  observed. 
There  was,  however,  on  the  posterior  w^all  of  the  uterus,  where  the 
lower  uterine  segment  was  forming,  an  area  which,  to  the  finger,  gave 
evidence  of  marking  the  site  of  a  perforation.  The  ]:;osterior  vaginal 
fornix  was  freely  incised  and  gauze  drainage  passed  from  above  down- 
ward into  the  vagina.  The  uterus,  tubes,  and  ovaries  were  inspected 
and  brouglit  into  position,  the  gauze  packing  placed  behind  them, 
and  the  upper  end  of  the  gauze  allowed  to  emerge  through  the  lower 
end  of  the  abdominal  incision.  Hot  salt  solution  was  poured  into  the 
abdominal  cavity  and  the  patient's  shoulders  raised  to  promote  drainage. 
The  gauze  was  gradually  removed  through  the  vagina,  the  patient 
making  a  good  recovery. — E.  P.  D.] 


Symphysiotomy. — Burns  (Surg.,  Gynec,  and  Obstet.,  September,  1909) 
reports  the  case  of  a  multipara  who  had  had  tw^o  living  children,  the 
third  dying  soon  after  birth.  The  head  did  not  engage,  and  an  effort 
w^as  made  to  bring  it  dowm  wdth  the  obstetric  forceps,  but  this  proved 
unsuccessful.  She  w^as  then  taken  to  a  hospital,  w^here  the  cervix  Avas 
incised,  the  patient  placed  in  Walcher's  position,  and  strong  traction 
again  made  with  the  forceps,  Avithout  success.  The  forceps  was  left 
on  and  symphysiotomy  then  performed  and  the  head  readily  delivered 
with  the  forceps.  The  child  gasped  but  could  not  be  revived.  There 
were  no  lacerations  of  the  vagina,  vulva,  or  bladder.  The  cervix  was 
repaired  with  catgut,  and  the  suprapubic  incision  with  silkworm  gut. 
The  puerperal  period  was  without  fever,  the  patient  having  pain  and 
tenderness  in  the  pubes,  hips  and  outer  side  of  the  left  foot  for  the  first 
ten  days.  The  head  of  the  bed  w^as  raised  to  favor  vaginal  drainage, 
and  the  patient  was  urged  to  lie  upon  the  sides,  w^hich  seemed  to  pro- 
duce better  apposition  of  the  edges  of  the  joint.  The  patient  was 
discharged  on  the  fifteenth  day,  in  good  condition.  [While  the  reporter 
is  to  be  congratulated  upon  the  success  of  his  symphysiotomy,  his  case 
illustrates  the  fact  that  the  forceps  should  not  be  applied  to  the  head 
unless  the  head  engages  and  moulds  in  the  brim  of  the  pelvis.  His 
s^Tuphysiotomy  should  have  been  done  before  the  force}  s  was  tried. 
Obstetric  surgery  will  not  reap  its  just  reward  until  this  mistake  is  elimi- 
nated from  obstetric  practice. — E.  P.  D.] 


Differential  Diagnosis  Between  the  Hemolytic  Streptococci.^FROMME 

(ZentralbLf.  Gijn.,  1909,  No.  35)  has  pursued  investigations  with  different 
sorts  of  nutritive  material,  using  bouillon  and  lecithin  to  recognize 
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easily  the  more  virulent  forms  of  strejitococci.  He  finds  that  by  the  use 
of  these  sul>stances,  emj)loyin(j  a  lecithin  emulsion  of  2  per  cent., 
in  from  twenty-four  to  forty-eiiiht  hours,  he  can  ilistinguish  the  more 
virulent  sorts  of  strejitococci.  Obviously,  any  method  which  jjcrmits 
the  promj)t  and  accurate  recognition  of  the  most  virulent  germs  must 
be  of  value. 


GYNECOLOGY. 


XJNDER   THE    CHARGE    OF 


J.  WESLEY  BOVEE,  M.D., 

PROFESSOR    OF   GYNECOLOGY   IN  THE   GEORGE   WASHINGTON   DNIVEH8ITY,   WASHINGTON,   D.   C. 


Complete  Restoration  of  Genital  Function  in  Gynatresias  by  Abdominal 
Operation. — F.  Coii.v  {Znfralbl.  f.  Gijnak.,  1908,  xxxii,  1593)  discusses 
the  various  methods  of  operation  for  the  cure  of  gynatresia,  and  advo- 
cates the  abdominal  method  as  described  by  Pfannenstiei,  which  con- 
sists in  the  separation  of  the  peritoneum  between  the  bladder  and  the 
uterus,  freeing  of  the  posterior  bladder  wall  dowTi  into  the  vaginal  region; 
incision  of  the  uterus  and  opening  of  the  cervical  canal,  and  suture  to 
the  opening  made  in  the  vagina.  The  last  step  may  be  completed  by 
suture  per  vaginam.  Cohn  reports  a  case  operated  upon  by  this  method 
in  which  impregnation  and  delivery  of  a  healthy  child  occurred  about 
seven  years  after  the  operation.  He  states  that  the  ideal  aim  of  every 
abdominal  operation  for  atresia  should  be  the  restoration  of  communica- 
tion between  the  vagina  and  the  uterine  cavity  so  as  not  only  to  insure 
undisturbed  discharge  of  the  menstrual  blood,  but  in  addition  effect 
the  possibility  of  birth  by  the  natural  passages. 


Amputation  of  the  Uterus  in  the  Corpus  to  Preserve  the  Menstrual 
Function. — H.  A.  Kelly  (Amer.  Jour.  Obst.,  1909,  lix,  570)  says  in 
certain  cases  in  which  amputation  of  the  uterus  has  to  be  done,  and  the 
conditions  admit,  it  is  desirable  to  preserve  the  menstrual  function. 
He  recommends  two  methods  of  procedure  to  that  end :  horizontal  and 
vertical  resections,  and  describes  the  technique  of  each.  He  reports 
nine  tj-pical  cases  in  illustration. 


Contributions  to  the  Clinic  of  Gynatresia. — Emanuel  Gross  (Ztschr.  f. 
Gehurt.s/i.  u.  Gipuik.,  1909,  Ixiv^  70)  reviews  the  literature  on  g\Tiatresia, 
and  as  the  result  of  personal  observations  arrives  at  the  conclusions: 
(1)  The  Nagel-Veit  theory  of  the  evolution  of  deep  gynatresias  does  not 
apply  to  all  cases;  the  inferior  end  of  the  vagina  arising  from  the  sinus 
urogenitalis  may  be  absent,  although  the  remaining  portion  of  the  genital 
tube  may  be  well  developed  (Case  I) ;  on  the  other  hand,  the  upper  por- 
tion of  the  vagina  may  be  absent,  while  the  lower  third  and  the  hymen 
are  intact  (Case  H).  (2)  Hematosalpinges  may  occur  in  congenital 
deep  occlusion  of  the  single  or  a  double  genital  tube.    The  adnexa  of  a 
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uterus  unicornis,  with  total  absence  of  the  pars  mullerica  of  the  vagina 
may  give  rise  to  inflammatory  symptoms.  (3)  The  main  danger  in 
hematosalpinx  lies  not  in  rupture  and  primary  infection  in  opening  the 
atresic  vagina,  but  in  ascending  secondary  infection.  The  presence  of 
tubal  sacs  is  by  no  means  to  be  treated  lightly,  as  Nagel  still  does,  but 
should  be  emptied  or  removed  at  once.  That  a  cure  with  retention  of 
menstruation  may  follow  secondary  pyosalpingitis  was  demonstrated  by 
one  of  Gross'  cases.  (4)  In  atresia  acquired  during  childhood  there  may 
occur  later  pyocolpos  formation  as  the  result  of  beginning  sexual  activity 
without  preceding  hematosalpinx.  This  was  clearly  shown  in  Case  III, 
in  which  imperfect  development  of  the  uterus  bicornis  and  permanent 
amenorrhcea  existed. 


The  Choice  of  Time  for  Operation  for  Pelvic  Inflammation  of  Tubal 
Origin. — In  considering  the  choice  of  time  for  operation  for  pelvic  inflam- 
mation of  tubal  origin,  Simpson  (Surg.,  Gyn.,  and  Ohst.,  1909,  viii,  45) 
says  several  important  and  suggestive  questions  arise:  (1)  Will  opera- 
tion always  be  necessary  for  complete  restoration  of  health,  comfort,  and 
functional  activity?  (2)  If  operation  is  decided  upon,  will  the  coincident 
occurrence  of  acute  illness  and  operation  entail  more  or  less  danger  than 
their  separate  occurrence?  (3)  If  interval  operation  is  decided  on,  by 
what  means  may  we  determine  that  a  safe  time  has  been  reached?  The 
first  of  these  Simpson  answers  in  the  negative,  mentioning  types  of  con- 
ditions that  recover  with  non-surgical  treatment.  To  the  second  ques- 
tion Simpson  replies  by  stating  more  danger  will  be  entailed  by  operating 
during  the  acuteness  of  the  attack.  Simpson  answers  the  third  question 
as  follows:  (1)  The  patient  shall  have  recovered  from  her  acute  illness 
and  shall  have  regained  a  satisfactory  margin  of  reserve  strength.  (2) 
The  temperature  shall  not  have  arisen  above  normal  a  single  time  for  a 
minimum  of  three  weeks.  (3)  The  inflammatory  exudate  surround- 
ing the  focus  of  infection  shall  have  been  completely  absorbed.  (4) 
There  shall  have  been  no  marked  or  persistent  rise  of  temperature  follow- 
ing a  careful  bimanual  examination.  These  rules  will  permit  of  a 
mathematically  exact  selection  of  a  safe  time  for  operation. 


The  Involuntary  Muscle  Fibers  of  the  Pelvic  Flcor.^ — Studdiford 
{Amer.  Jour.  Obst.,  1909,  Ix,  23)  states  that  on  microscopic  study  of  the 
tissues  lying  between  the  halves  of  the  levator  ani  and  posterior  to  the 
anterior  end  of  the  external  sphincter  in  the  perineal  body,  a  large 
amount  of  involuntary  muscular  tissue  will  be  found.  It  is  in  close  rela- 
tion to  both  the  levator  and  the  sphincter,  some  of  the  bands  being 
attached  to  the  fascia  covering  the  upper  ends  of  the  sphincter,  and 
running  in  a  longitudinal  direction,  while  other  bands  are  connected 
with  the  fascia  covering  the  levator  on  either  side,  and  are  arranged  to 
pass  transversely.  It  is  claimed  that  no  fibers  of  the  levator  pass  between 
the  rectum  and  vagina,  and  Studdiford  believes  the  involmitary  muscular 
tissue  mentioned  pulls  the  halves  of  the  levator  together  in  the  perineum, 
thus  assisting  in  the  supporting  function  of  that  muscle,  and  particularly 
when  special  strain  is  put  upon  the  perineal  structures.  Upon  this 
anatomical  study  Studdiford  has  constructed  a  new  j^erineorrhaphy  that 
is  used  bv  II.  C.  Coe. 
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Indications  for  Operation  in  Chronic  Inflammatory  Adnexal  Disease. 
I'ltot'lloWNK  K  {Monal.s.s'clir.  f.  ilerhurlsli.  ii.  (lijnuh.,  l^'cbruarv,  I'.^OU, 
174)  suniiimri/.o.s  the  deductioiis  from  his  expcripnco  as  follows:  (1) 
In  .severe  ca.se.s  resistiii<i;  all  treatment  operation  slionM  he  done  after 
careful  ohservation  for  five  or  six  weeks,  provided  tiiherculosis  is  not 
j)resent  as  a  eoniplicatintr  factor.  (2)  In  women  wiio  show  no  ol)jcctivc 
signs  of  improvement  after  prolonged  conservative  hospital  treatment, 
and  who  readily  suffer  reeurrences,  operation  is  to  be  advised.  Only 
when  prospects  of  abscess  drainage  obtain  should  repeated  conserva- 
tive measures  be  employed.  Early  intervention  in  such  cases  frequently 
effect  conservation  of  organs  and  of  function.  (3)  Pearly  operation  is 
indicated  in  all  unilateral  tumors  if  a.s.sociation  with  ap{)endicitis  is 
apparent  or  strongly  suspected.  (4)  In  concurrence  of  tuberculosis 
with  other  infections— particularly  gonorrhoea-^as  well  as  tuberculosis 
alone,  operation  is  indicated  only  in  severe  local  disease  when  the  lungs 
and  urinary  organs  are  not  involved,  or  only  slightly  so.  The  operation 
should  always  be  radical.  (5)  Permanent  fi.stulous  tumors,  particularly 
suppurative  adnexal  tumors  connected  with  the  intestine,  should  be 
operated  upon  as  early  and  as  radically  as  possible  if  not  accessible  for 
extensive  drainage  extraperitoneally. 


Wertheim's  Panhysterectomy  for  Carcinoma  of  the  Cervix. — Berkeley 
{Jour.  Ohst.  (1)1(1  (Jjjn.  Brit.  Emp.,  1909,  xv,  145)  discusses  the  various 
steps  in  surgical  procedures  which  were  worked  out  by  various  surgeons 
and  culminated  in  the  Wertheim  operation  for  extirpation  of  cancer  of 
the  cervix  uteri.  This  discussion  is  followed  by  a  resume  of  the  collected 
cases  of  this  operation  done  in  Great  Britain.  Berkeley  regards  Wer- 
theim's operation  as  productive  of  a  greater  ultimate  curative  effect  than 
all  others  for  cancer  of  the  cervix,  and  exhibited  a  clamp  known  as  the 
Berkeley-Bennie  clamp  for  clamping  the  vagina  by  the  plan  of  Wertheim. 
The  various  phases  of  the  operation — complications,  bladder  and  ure- 
teral injuries — causes  of  death,  and  mortality  are  each  in  turn  carefully 
considered. 


Dry  Heat  as  a  Therapeutic  Factor  in  Gsmecology.— Gellhorn  (Amer. 
Jour.  Old.,  1909,  Ix,  31),  after  discussing  the  therapeusis  of  heat,  refers 
especially  to  dry  heat,  w  hich  he  recommends  in  three  classes  of  cases : 
(1)  Chronic  exudative  processes  within  the  pelvis;  (2)  certain  men- 
strual disorders;  and  (3)  a  number  of  postoperative  conditions  and 
complications.  The  principal  indication  for  the  employment  of  dry 
heat  is  parametric  and  perimetric  exudates.  These,  when  the  acute 
symptoms  have  passed  and  absorption  has  been  but  partial,  may  be 
successfully  treated  by  dry  heat,  a  special  apparatus  for  which  Gellhorn 
recommends  as  a  result  of  his  experience  with  it.  Due  warning  is  given 
against  relaxation  in  carefulness  in  the  applications  of  this  agent. 


Suture  of  Recent  Perineal  Tears. — Sigwart  (ZentraWl.  f.  Gynalc,  1909, 
xxxiii,  329)  states  that  Mayer  recently  reported  30  cases  of  perineal  rup- 
ture in  which  the  perineal  surface  was  sutured  by  means  of  INIichel  s 
staples.  Healing  by  first  intention  occurred  in  27  cases;  in  3  cases 
granulation  occurred  at  the  site  of  the  perineal  and  the  vaginal  surface 
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union.  Sigwart  sutured  125  cases  of  perineal  rupture  with  Michel's 
staples;  only  two  failed  to  heal  entirely  by  first  intention.  The  staples 
are  placed  along  the  perineal  surface  and  deep  catgut  sutures  along  the 
vaginal  lesion.  Removal  of  the  staples  is  simple  and  painless  by  employ- 
ing a  forceps,  one  jaw  of  which  contains  a  hollow  groove,  into  which  the 
convex  jaw  fits.  The  hollow  jaw  is  placed  under  the  staple,  and  by  com- 
pressing the  handles  the  ends  of  the  staples  are  separated  and  release  the 
tissues. 


DISEASES  OF  THE  LARYNX  AND  CONTIGUOUS 
STRUCTURES. 


UNDKR   THE   CHARGE    OF 

J.  SOLIS-COHEN,  M.D, 

OP    PHILADELPHIA. 


Regeneration  of  a  Vocal  Cord  after  Total  Extirpation  for  Cancer.— 
Lannois  and  Duraxd  {Revue  hebd.  de  laryng.,  d'otoL,  et  de  rhin., 
January  9,  1909)  report  a  case  of  a  man,  aged  sixty-four  years,  from 
whom  the  one  vocal  cord  was  removed  in  its  entire  ligamentous  extent 
and  who  was  able  to  speak  eight  or  ten  days  after  the  intervention. 
They  were  able  to  watch  a  progressive  reproduction  of  a  new  vocal 
cord  so  well  that  less  than  two  months  after  ablation,  interesting  stereo- 
scopic photographs  could  be  presented  to  the  French  Society  of  Oto- 
rhino-laryngology.  The  new  cord  was  a  little  smaller  than  that  of  the 
other  side,  and  a  little  less  mobile,  but  it  had  the  aspect  of  a  true  vocal 
cord  and  fulfilled  its  functions  in  respiration  and  in  phonation. 


Intranasal   Tuberculin   Reaction. — I.afite-Dupont  and    Moulixier 

(Ann.  des  maladies  de  Voreille,  du  larynx,  du  nez,  et  du  'pharynx,  ^Nlay, 
1909)  describe  their  jirocedure  for  producing  a  diagnostic  reaction  of 
tuberculin  on  the  nasal  mucous  membrane.  An  exudate  ensues  which 
desiccates  and  forms  a  yellowdsh  crust  reposing  upon  a  congested 
mucous  membrane,  of  which  the  extravasated  red  corpuscles  cover 
the  crusts  with  little  hematic  points.  The  experimentation  was  made 
upon  one  hundred  patients,  taken  at  rajidom,  and  a  reaction  occurred 
only  in  tuberculous  subjects.  The  method  is  claimed  to  be  as  certain 
as  the  ophthalmic  reaction,  and  has  the  advantage  over  the  former  of 
being  innocuous. 


Epithelioma  of  the  Rhinopharynx.—DuPOND  (Revue  hebd.  de  laryng., 
d'otol.,  et  de  rhin.,  January  2,  1909)  reports  a  case  of  fungous  epithelioma 
in  a  man  aged  fifty-eight  years,  who  had  complained  for  sometime  with 
obstruction  in  the  back  part  of  his  throat  and  impairment  of  hearing 
in  the  left  ear.  He  appeared  robust  and  constitutionally  strong,  and 
had  never  had  any  serious  illness.  The  fungous  growth  was  found 
completely  filling  the  left  side  of  the  rhinopharynx  and  obstructing 
the  left  choana,  the  Eustachian  outlet  of  the  same  side,  and  extending 
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down  the  pharynx  to  the  posterior  part  of  the  tonsil.  All  surgical 
interference  being  contra-indicated,  treatment  was  confined  to  topical 
applications  with  the  tincture  of  thuja  and  of  celandine,  under  which 
an  enlarged  parotid  lymphatic  gland  diminished  in  size,  while  a  similar 
carotid  cidargement  increased  in  volume.  The  patient  was  kept  com- 
fortable for  a  considerable  time  with  improvements  and  relapses,  and 
finally  succumbetl  to  one  of  the  complications  common  to  malignant 
rhinopharyngeal  growths. 

A  New  Phaxjmgoscope.- — Utilizing  the  refraction  of  the  prism,  Harold 
Hays  {Laryngoscope,  July,  1909)  describes  a  new  laryngoscope  modelled 
on  the  electrocystoscope.  Tlie  tube  carrying  the  lens  passes  through 
a  horizontal  shaft  used  as  a  tongue  depressor,  at  the  distal  extremity 
of  which  are  two  electric  lamps  which  illuminate  the  pharynx  and  pre- 
vent clouding  of  the  prism.  By  throwing  the  prism  in  the  proper 
directions,  the  pharynx,  posterior  nares.  Eustachian  outlets,  epiglottis, 
and  larynx  can  be  more  or  less  satisfactorily  examined.  Instruments 
|)assed  through  the  nasal  passages  such  as  EustJichian  catheters,  for 
instance,  can  be  manipulated  under  control  of  the  image  and  seen  in 
the  ])haryngoscope.  The  apparatus  is  much  easier  of  manipulation  than 
the  laryngoscopic  mirror. 


Lipoma  of  the  Larynx. — Goldstein  {Laryngoscope,  September,  1909) 
reports  a  case  of  his  own  of  which  a  careful  study  was  made  before  and 
after  operation,  and  reproduces  the  records  of  twelve  cases  recorded 
by  previous  writers,  illustrations  accompanying  the  records  in  several 
instances.  His  own  case  was  a  double  lipoma  occurring  in  a  married 
woman,  aged  thirty-three  years.  A  globular  growth  occupying  nearly 
the  entire  lumen  of  the  larynx  was  removed  with  the  cold  snare,  reveal- 
ing a  second  growth  beneath.  In  an  attemj)t  to  remove  this  growth 
with  the  snare  it  became  impossible  either  to  cut  through  the  growth 
or  to  disengage  the  wire.  The  entire  mass,  snare,  tumor,  and  larynx, 
was  j)ulled  forcibly  upward  and  forward  into  the  cavity  of  the  pharynx, 
and  then  the  pedicle  of  the  growth  was  cut  through  with  a  pair  of  long, 
curved  scissors.  By  microscopic  examination  the  growth  was  verified 
as  a  typical  lipoma. 

Laryngostomy. — Jackson  {Laryngoscope,  September,  1909)  describes 
and  depicts  the  technique  of  the  operation  as  now  performed  by  him 
after  a  personal  experience  of  seven  patients,  the  last  five  of  which  are 
reported  in  the  paper.  Six  were  cured,  and  one  still  remains  under  treat- 
ment, the  duration  of  treatment  having  varied  from  five  months  to 
three  years. 
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PATHOLOGY    AND    BACTERIOLOGY. 

UNOEH   THE    CHARGE    OF 

WARFIELD  T.  LONGCOPE,  M.D., 

DIRECTOR    OF   THE    AYER    CLINICAL    LABORATORY,    PENNSYLVANIA    HOSPITAL, 
ASSISTED   BY 

G.  CANBY  ROBINSON,  M.D., 

CLINICAL  PATHOLOGIST  TO  THE   PRESBYTERIAN   HOSPITAL,    PHILADELPHIA. 


The  Pathogenesis  of  Rabies. — Among  the  curious  phenomena  of  rabies 
are  the  great  length  of  incubation  period  (two  weeks  to  two  years)  and 
the  fact  that  only  a  small  percentage  of  people  bitten  by  rabid  animals 
develop  the  disease  (probably  less  than  10  per  cent.),  and  yet  when 
once  developed,  the  outcome  is  invariably  fatal.  In  this  connection 
Paltauf  {Wie7i.  Uin.  Woch.,  1909,  xxii.  No.  29)  observed  that  the 
medullas  of  four  people  bitten  by  mad  dogs,  but  dying  of  an  intercur- 
rent disease,  produced  rabies  in  rabbits,  though  no  signs  of  rabies  were 
apparent  in  the  patients  at  any  time.  Two  died  of  delirium  tremens, 
one  of  pulmonary  embolus,  the  fourth  of  encephalomalacia.  All  had 
been  bitten  within  three  weeks,  and  had  received  less  than  six  injections 
of  antirabic  serum.  In  the  case  of  four  other  people,  bitten  by  rabid 
dogs,  and  dying  of  an  intercurrent  disease,  who,  however  had  undergone 
a  complete  Pasteur  treatment,  the  injection  of  the  medulla  into  rabbits 
was  negative.  From  these  observations,  Paltauf  deduces  that  the  virus 
of  rabies  in  the  human  organism  is  for  the  most  part  gradually  weakened 
and  destroyed  w  ithout  the  formation  of  rabicidal  bodies,  so  that  in  only 
6  to  10  per  cent,  of  the  cases  does  it  surv'ive  and  cause  symptoms.  In 
each  case,  however,  the  patient  undergoes  a  latent  form  of  the  disease, 
and  their  organism  contains  the  etiological  factor,  whatever  that  may  be. 
In  the  second  group,  however,  after  the  immunization  from  the  Pasteur 
treatment,  rabicidal  bodies  are  developed  in  the  human  organism 
and  the  infectious  agent  is  actually  obliterated. 


Changes  in  the  Hypophysis  Cerebri  during  Pregnancy.— The  morpho- 
logical changes  in  the  anterior  lobe  of  the  h}^:)ophysis  during  pregnancy, 
first  observed  by  Comte  in  1898,  are  discussed  in  great  detail  by  Erd- 
HEIM  and  Stumme  {Zieglers  Beitrdge,  1909,  Ixiv,  1)  in  126  pages  with 
fifteen  excellent  illustrations.  In  the  normal  histology  of  the  anterior 
lobe,  they  recognize  three  kinds  of  cells:  (1)  The  eosinophilic,  which 
are  the  most  numerous  and  usually  occur  in  the  outer  circle  of  the 
alveolus;  (2)  the  basophilic,  which  with  the  eosinophilic  constitute 
the  chromophile  cells;  (3)  and  least  numerous,  the  chief  or  chromophobe 
cells,  usually  lying  in  the  centre  of  the  alveolus.  In  pregnancy,  these 
latter  cells  increase  enormously,  so  that  the  chromophile  cells,  which 
remain  the  same,  are  completely  overshadowed.  They  also  change 
in  character  from  round  nuclei,  Avitli  very  scanty,  ill-defined  protoplasm, 
to  large,  pale,  oblong  nuclei,  surrounded  by  considerable,  well-staining 
protoplasm  that  occasionally  contains  vacuoles.  In  this  characteristic 
form,  called  "pregnancy  cell,"  they  remain  until  the  puerperium,  when 
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tliev  undergo  involution  and  either  di.sappear  or  return  (by  vacuolization 
of  the  protoplasm)  to  the  original  chief  cell.  These,  however,  remain 
more  numerous  than  at  first,  so  that  the  hypophysis  of  a  multipara  can 
he  distinguished  by  an  experienced  ol)server  from  that  of  a  nullipara  by 
histological  examination.  The  whole  gland,  during  pregnancy,  in- 
creases in  size  (posterior  lobe  remaining  unchanged),  the  main  growth 
being  toward  the  side,  as  the  anteroposterior  diameter  is  limited  by  the 
dorsum  sella?.  The  average  weight  of  a  nulliparous  gland  was  found 
to  be  61.8  cgm.,  of  a  primiparous,  84.7  cgm.;of  a  multiparous,  106 
cgm.  Clinically,  some  of  the  symptoms  of  pregnancy  may  be  explained 
by  these  changes.  The  bloated  face,  thick  lips,  and  enlarged  hands 
(compare  with  akromcgaly)  may  be  due  to  the  same  cause,  that  is, 
hypersecretion  of  the  hypophysis. 

In  this  connection,  a  case  reported  by  von  lleuss  is  most  interesting 
(Wien.  h-liti.  ]Voch.,  1908,  Xo.  31).  Bitemporal  hemianopsia  occurring 
during  pregnancy,  and  disappearing  during  the  puerperium,  was  thought 
to  have  been  caused  by  the  pressure  of  an  enlarged  h^-pophysis  upon 
the  optic  chiasm. 

The  Influence  of  Cardiac  Insufficiency  on  the  Disposition  of  the 
Blood  in  the  Organs. — H.  C.  Thatcher  (Dent.  Archiv  f.  Idin.  Med., 
1909,  vol.  xcviij  has  possibly  explained  the  rather  paradoxical  findings 
of  Lowi,  who  showed  that  in  states  of  cardiac  decompensation,  when 
the  venous  system  was  greatly  engorged,  the  arterial  pressure  might 
even  be  raised.  Thatcher's  experiments  consisted  in  determining  the 
changes  of  volume  of  the  various  organs  by  means  of  an  oncometer  when 
sudden  cardiac  insufficiency  was  produced.  This  condition  was 
produced  by  means  of  a  small  balloon  introduced  through  the  right 
jugular  vein  in  a  collapsed  condition  into  the  right  auricle  or  inferior 
vena  cava.  By  sudden  dilatation  of  the  balloon  almost  complete  block 
of  the  returning  venous  blood  was  effected.  Enormous  engorgement  of 
the  liver  at  once  followed.  The  liver  was  found  capable  of  distending 
to  such  a  degree  that  an  amount  of  blood,  amounting  to  one-third  to  one- 
fourth  of  its  own  weight,  could  be  accommodated.  The  brain  also 
showed  a  considerable  increase  in  volume,  but  not  so  marked  as  the 
liver.  The  spleen,  intestines,  kidnevs,  and  extremities,  on  the  other 
hand,  all  showed  a  distinct  decrease  in  volume,  ^fore  complete  in- 
vestigation of  the  kidney  indicated  that  with  this  organ  the  decrease 
in  size  was  due  to  a  contraction  of  the  arteries,  following  the  arterial 
anemia  resulting  from  the  venous  block.  This  arterial  contraction 
was  so  great  that  notwithstanding  the  venous  engorgement  of  the  organ 
its  volume  w^as  diminished.  The  brain  and  liver,  organs  which  are  well 
known  to  have  weak  vasomotor  mechanisms,  followed  the  curve  of  the 
venous  pressure;  whereas,  the  kidney,  sj)leen,  intestines,  and  extrem- 
ities, with  their  active  vasomotor  apparatus,  adapted  themselves  to  the 
sudden  arterial  anemia  by  means  of  powerful  vasoconstriction.  The 
nervous  control  of  this  action,  Thatcher  believes  to  be  largely  central, 
because  when  the  nerves  of  one  kidney  were  cut  the  organ  did  not  con- 
tract as  markedly  as  its  fellow.  Blood  pressure  curves  were  made 
with  all  the  experiments,  and  were  of  great  interest.  With  the  first 
^hock  of  shutting  the  right  hejirt  the  svstemic  ))ressure  fell  abruptly. 
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But  very  soon  it  rose  rather  rapidly,  and  reached  a  level  somewhat 
lower  than  the  original.  This  was  held  as  long  as  the  right  heart  was 
blocked.  Evidently,  then,  the  organs  with  powerful  vasomotor  mechan- 
ism, by  their  arterial  constriction,  served  to  bring  up  the  fallen  pressure 
and  maintain  it  at  a  life-sustaining  level.  In  conclusion,  Thatcher 
points  out  that  the  artificial  nature  of  the  lesion  does  not  similate  abso- 
lutely the  acute  cardiac  insufficiency  of  man,  nor  does  it  have  any  bearing 
on  the  chronic  venous  congestion  of  old  weak  hearts.  But  his  experi- 
ments indicate  what  an  important  role  the  vasomotor  mechanism 
plays  in  the  pathology  of  the  circulation. 

Hypophysis  Tumor  and  its  Bearing  on  Akromegaly. — The  theory  of 
Tamburini  and  Benda,  that  akromegaly  is  caused  by  a  hypersecretion 
of  the  hypophysis,  as  shown  by  an  unusually  large  number  of  chromo- 
phile  cells,  receives  important  support  from  a  case  reported  by  Erdheim 
{Ziegler's  Beltrdge,  1909,  Ixiv,  233).  In  a  case  of  akromegaly  of  ten 
years'  duration,  no  enlargement  of  the  h^^ophysis  was  found  at  autopsy, 
but  instead,  a  tumor  composed  of  tissue  identical  with  the  chromophile 
cells  of  the  anterior  lobe  of  the  hji^ophysis,  and  occupying  the  body  of 
the  sphenoid  bone,  immediately  beneath  the  sella  turcica.  The  nature 
of  the  tumor  is  explained  in  the  following  manner:  When  the  "aniage" 
of  the  anterior  lobe  of  the  h}-pophysis  separates  from  the  pharyngeal 
mucous  membrane,  it  ascends  through  what  will  later  be  the  sphenoid 
bone  to  join  the  posterior  lobe  in  the  sella  turcica.  The  canal  thus 
formed  not  only  sometimes  persists  (canalis  craniopharyngeus),  but 
always  contains  small  remnants  of  h^-pophyseal  tissue.  This  is  most 
thoroughly  worked  out  by  Haberfeld  in  the  same  number  "Ueber 
Rachendach  Hypophyse"  (Ziegler's  Beitrdge,  1909,  Lxiv,  133).  The 
tumor  described  has  obviously  sprung  from  one  of  these  remnants, 
accommodating  itself  by  forming  a  cavity  in  the  centre  of  the  sphenoid, 
and  leaving  the  h^i^ophysis  unchanged.  As  it  was  composed  almost 
entirely  of  t^-pical  chromophile  cells,  the  occurrence  of  akromegaly  is 
amply  accounted  for.  At  the  pharyngeal  end  of  the  canalis  cranio- 
pharyngeus, that  is,  the  original  "aniage"  of  the  anterior  lobe,  Erdheim 
had  previously  found  in  foetuses  a  small  mass  of  tissue  identical  with 
the  anterior  lobe  of  the  h}-pophysis.  Haberfeld  now  finds  this  to  be 
constant  in  all  ages,  and  adds  the  latin  name — In-pophysis  pharyngea — 
to  Erdheim's  Rachendach  H}i3ophyse.  It  may  well  be  that  many  of  the 
rare  cases  of  akromegaly  without  In-jDophysis  tumor  could  be  explained 
by  an  unobserved  tumor  in  one  of  these  two  places. 
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ORIGINAL  ARTICLES. 

THE  EMMANUEL  MOVEMENT. 

ITS  pretensions;  its  practice;  its  dangers. 

By  John  K.  Mitchell,  M.D., 

PHYSICIAN    TO    THE    ORTHOPEDIC    HOSPITAL    AND    INFIRMARY    FOR    NERVOUS    DISEASES, 

PHILADELPHIA. 

Even  before  the  Emmanuel  movement  began,  the  doctors  had 
been  hearing  so  much  about  mental  healing  that  we  were  growing 
a  little  tired  of  being  instructed  and  exhorted  by  the  laity;  then 
came  the  flood  of  literature  let  loose  by  the  new  agitation,  and  our 
interest  was  renewed  until  we  discovered  that  we  were  only  being 
offered  an  old,  well-tried,  and  respectable  remedy  (with  a  few  new 
adornments,  to  be  sure)  under  a  novel  and  flashy  name — psycho- 
therapy— soul-treatment!  It  looked  a  little  like  Christian  Science, 
it  sounded  rather  like  "mind-cure,"  it  had  some  elements  of  the 
"faith-cure,"  but  every  combination  of  psyche  and  psycho  was 
fashionable;  it  seized  the  fancy,  and  here  it  is,  so  well  established 
a  phrase  that  one  must  not  waste  time  on  it  except  to  cast  a  doubt 
on  its  scientific  accuracy. 

Let  us  say  at  once  that  there  can  be  no  question  that  the  Emman- 
uel movement  has  done  good,  and  that  in  the  hands  of  cool-headed 
men  of  wide  knowledge  of  the  world,  deep  versed  in  human  nature, 
and  possessed  of  an  unusual  combination  of  caution,  courage,  and 
acute  judgment,  it  may  do  more.  Its  important  service  in  the  end 
will  be  to  have  called  attention  anew  to  the  fact,  already  always 
and  everywhere  held  and  taught  by  thoughtful  doctors,  that  the 
mind  and  the  body  cannot  be  treated  independently  of  one  another. 
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Some  of  the  more  direct  and  immediate  benefits  received  by — are 
they  to  be  called  its  patients? — we  have  heard  of.  There  are  yet 
certain  donbts  to  be  expressed  on  the  statistics  of  these  cures.  Let 
us  a(hnit  them  for  the  present  in  evidence  and  agree  that  much  has 
been  acconiphshed.  Even  tlien  Ave  ought  not  to  approve,  as  a  whole, 
a  method  which  proposes  that  the  clergyman  shall  call  in  the  physi- 
cian, not  to  direct  or  even  aid  in  the  treatment  of  the  case,  but  to 
relieve  him  of  some  responsibility  by  settling  whether  the  sufferer 
shall  be  turned  over  to  the  spiritual  arm.  We  hold  our  profession  as 
seriously  in  honor  as  the  clergy  do  theirs,  and  it  is  not  asking  too 
much  that  they  should  admit  that  both  callings  have  in  this  discus- 
sion one  object  in  view:  the  welfare  of  those  whose  health,  whose 
happiness — yes— whose  souls  are  in  our  hands.  There  need  be, 
there  should  be,  no  jealously — but  the  tone  used  by  some  of  the  sup- 
porters of  the  Emmanuel  movement  toward  our  profession  will  bear 
improvement.  It  is  childish  for  them  nowadays  to  rake  up  ancient 
slurs  on  physicians,  to  talk  about  doctors  being  materialists  or 
atheists,  and  such  medieval  gibes  as  should  have  been  long  barred 
by  a  statute  of  limitation  on  old  jokes  that  never  were  good  ones. 

This  is  no  place  for  consideration  of  whether  doctors  are  mostly 
good  Christians  or  religious  men,  but  it  may  be  safely  asserted 
that  "idealist"  rather  than  "materialist"  would  be  the  word 
fitlv  to  describe  the  largest  number  of  doctors  to-dav  Not  verv 
long  ago  INIiss  Cobbe  complained,  in  an  article  published  in  England, 
that  the  doctors  "were  setting  up  a  new  priesthood  which  was  to 
replace  the  care  of  the  soul  by  the  care  of  the  body."  But  since 
some  of  the  clerical  champions  of  soul-healing  seem  in  their  zeal 
almost  to  have  forgotten  that  souls  have  bodies,  they  may  well  be 
reminded  that  the  opinion  of  the  best  men  of  our  profession  has  ever 
been  that  he  was  but  a  poor  physician,  a  mere  mender  of  broken 
bodies,  who  was  not  concerned  for  the  spirit  as  well  as  for  the 
flesh.  Most  earnestly  should  we  insist  that  the  treatment  of  a  patient, 
whether  it  be  surgical,  medical,  or  psychic,  should,  for  the  safety 
of  the  public,  be  in  the  hands  of  the  doctor. 

A  physician's  first  duty  is  to  cure  his  patient.  We  who  are  doctors 
belong  to  no  school,  owe  allegiance  to  no  medical  sect,  admit  no 
creed  which  binds  us  to  a  limited  system.  We  stand  on  one  prin- 
ciple and  one  only.  AVe  will  use  any  honest  means  to  heal  our 
patients.  The  wisdom  of  the  ancients,  the  science  of  the  moderns 
the  art  of  the  practitioner — we  use  them  all  with  such  minds  as  we 
have  and  such  skill  as  we  can  acquire  by  painful  years  of  study  and 
laborious  work.  Our  professional  hospitality  has  turned  no  man 
away  who  offered  us  any  means  to  this  end,  whether  he  were  a  Jesuit 
missionary  bringing  cinchona  bark  from  South  America,  or  an 
African  voodoo-man  with  an  ordeal  poison.  We  listen,  we  try, 
we  adopt  or  lay  aside.  Always  the  best  of  our  calling — and  it  is  by 
these  we  may  claim  to  be  judged — have  been  willing  to  be  taught  by 
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anyone.  0(  late  yearj^  the  medical  man,  tar  from  heiiij;  a  reactionary, 
has  been  almost  too  ready  to  accept  the  new,  often  receiving  half- 
Hedfjed  and  douhtful  remedies  rather  on  faith  than  by  works.  It 
cannot,  therefore,  be  said  that  oppositit)n  to  the  new  movement  is 
opposition  to  an  iimovation  because  it  is  an  innovation.  Rather  is  it 
opposition  to  the  form  of  renovation  of  an  old  heresy.  ^Vhat  is  new 
in  the  Emmanuel  movement  has  been  forced  upon  it  by  medical 
criticism  after  a  years'  exploitation  of  tlie  plan:  that  the  doctor  shall 
be  called  in  to  decide  whether  he  shall  gracefully  retire  and  hand 
over  the  patient  to  the^shall  we  say  unlicensed? — practitioner. 
What  is  old  is  that  an  appeal  to  the  best  in  man,  confidence  in  the 
goodness  of  God,  the  stimulation  of  the  patient's  self-helpfulness, 
courage  and  faith,  are  useful  means  of  aiding  those  who  are  in 
trouble,  sickness,  or  any  other  adversity.  The  thoughtful  physician 
has  used  these  means  since  there  were  physicians,  since  the  days,  in 
fact,  when  the  functions  of  the  priest  and  the  medicine-man  were 
differentiated.  Before  that  time  pure  psychotherapy  was  practised 
by  the  ecclesiastical  authorities,  shaman,  voodoo-man,  or  witch- 
doctor, who  put  feathers  in  their  hair,  painted  their  faces,  and  beat 
tom-toms  to  scare  away  the  evil  spirits  that  produced  the  illness. 
Further  development  brought  the  medical  man  out  of  the  medi- 
cine-man and  gave  up  the  treatment  of  disease  by  these  wholly 
spiritual  and  suggestive  means  as  unwise.  How  far  are  we  to  return 
on  our  steps  now?  and  shall  the  specialized  physician  be  replaced 
again  by  his  prhneval  ancestor,  the  combined  priest  and  medicine- 
man ? 

Our  clerical  critics  disclaim  any  intention  of  finding  fault  with 
physicians,  and  then  explain  that  they  only  mean  that  doctors  are 
materialists  and  materialistically  taught,  imperfectly  educated, 
and  not  acquainted  with  modern  science;  fifty  years  behind  Europe, 
and  quite  unequal  to  the  task  of  healing  nervous  patients,  which  is 
to  be  assumed  by  the  ministers,  who  presumably  are  fifty  years 
ahead  of  Europe,^  in  which  benighted  land  treatment  of  the  sick 
is  still  strictly  a  duty  of  the  physicians. 

It  can  scarcely  be  seriously  contended  that  the  clergy  in  general 
are  better  fitted  to  imdertake  the  cure  of  mental  disease  than  the 
doctors  in  general.  I  desire  to  speak  of  the  ministers  as  I  regard 
them,  with  every  respect  for  the  men,  and  more  for  the  office.  Never- 
theless, since  we  are  frankly  criticising  one  another,  I  must  say 
that  in  my  experience  the  minister  when  called  in  to  perform  his 
recognized  and  desirable  functions  in  aid  of  patients  in  spiritual 

'  The  Rev.  Lyman  P.  Powell,  far  the  coolest  and  most  level-headed  of  the  Emmanuelists, 
and  author  of  a  book  which  has  some  semblance  of  the  scientific  and  statistical  method  so 
lacking  in  the  "official"  publications,  said  at  the  Episcopal  Congress  last  May  tliat  "ijhysi- 
cians  in  America  were  fifty  years  behind  Europe  in  this  regard"  (psychotherapy).  "  Its 
success  depended  on  no  theory  of  the  subconscious;  it  put  the  responsibility  on  the  physician;" 
exactly — the  responsibility,  but  neither  the  authority  nor  the  credit  for  good  results.  (Re- 
ported in  The  Churchman,  May  22,  1909.) 
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need,  has  not  often  been  so  helpful  as  one  would  expect  or  hope. 
Of  course,  we  are  speaking  of  his  functions  as  pastor  and  priest, 
not  as  a  psychic  assistant.  It  has  seemed  sometimes  as  if  he  were  un- 
able to  comprehend  that  the  minds  of  such  patients  work  in  contra- 
dictory and  perverse  fashion,  and  could  not  be  judged  by  normal 
standards,  or  that  he  must  distinguish  the  normal  disturbances  due 
to  reliirious  doubts  from  the  self-accusatorv  mental  attitudes  of 
persons  ridden  by  fixed  ideas  of  sin  or  mere  unformulated  vague 
indecisiveness.  Even  these  two  latter  troubles,  though  frequently 
they  are  heralds  of  serious  mental  or  brain  diseases,  may  be  helped 
to  some  extent  by  strong,  simple  authoritative  reassurance  and  re- 
enforcement  of  the  courage.  It  is  not  from  want  of  good-will  that  the 
minister  is  of  so  small  helpfulness  in  these  instances,  but  some- 
times from  want  of  knowledge  of  the  world  of  men,  and  oftener  rom 
inexperience  in  mental  disorders  and  from  lack  of  training — exactly 
tlie  defects  charged  to  the  medical  profession.  One  does  not  speak 
of  the  failures  to  help  where  we  all  may  fail,  namely,  in  the  cases 
of  those  patients  who,  whether  they  consult  a  minister  or  a  doctor, 
are  seeking  rather  a  novel  emotional  stimulant  than  the  real  help 
which  comes  only  through  stern  discipline  and  self-control,  two 
measures  very  unpopular  among  neurotics.  The  causes  of  this  imper- 
fect comprehension  and  consequent  inability  to  help  lie  not  only  in 
the  absence  of  training  in  the  study  of  abnormal  mental  states'*and, 
without  disrespect  be  it  spoken,  the  credulity  with  which  the  patients' 
overaccented  statements  are  usually  received  by  the  inexperienced, 
but  also  in  another  important  and  rather  contradictory  fact — the 
notion,  no  less  widely  held  by  the  clerical  profession  than  by  the 
laity,  and  not  unknown  even  among  medical  men,  that  nervousness 
in  almost  any  form  or  expression  is  an  "imaginary"  ailment.  This 
attitude  on  the  part  of  the  adviser  from  whom  the  patient  has  every 
right  to  anticipate  understanding,  consolation,  and  spiritual  strength- 
ening has  frequently  unfortunate  results:  if  the  too  easy  belief 
give  the  prevailing  tone,  the  patient,  delighted  with  the  prospect 
of  a  new  and  sympathetic  auditor,  goes  on  from  exaggeration 
to  exaggeration,  or  if  his  case  be  one  of  genuine  need  of  spiritual 
comfort,  and  he  finds  his  trouble  regarded  as  imaginary,  his  depres- 
sion is  deepened  and  his  spiritual  helplessness  intensified  by  the 
feeling  that  the  one  of  all  others  whom  he  has  looked  to  for  com- 
prehension does  not  understand  his  state.  The  authors  of  Religion 
aiid  Medicine  have  admitted  some  of  these  deficiencies  and  pointed 
out  themselves  the  much  greater  success  with  which  the  Roman 
Catholic  priest  handles  such  difficulties,  though  they  attribute  this 
success  to  the  confessional,  which  is  probably  only  one  factor,  and 
neglect  to  mention  his  elaborate  training,  the  intimate  personal 
character  of  his  relations  with  his  congregation,  and  his  more 
absolute  authority,  as  other  important  elements. 

^Miatever  the  shortcomings  of  the  doctor  in  psychological  knowl- 
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edge  may  he,  (lie  .shortcoiiiiii^.s  of  the  iiiiiiister  iit  present  are  no 
less,  anil  the  latter  not  only  wants  the  j)raetieal  exjx'rienee  which 
serves  to  gnidr  the  physieian  in  these  ilangerous  waters,  bnt  may 
wreck  the  ship  if,  instead  of  the  himp  of  knowledge,  he  steers  by 
the  unsteady  light  of  emotional  sympathy.  It  seems  improbable  in 
such  matters  as  these,  involving  judgment  of  character,  knowledge 
of  men,  and  aecjuaintance  with  the  tortuous  workings  of  the  neurotic 
mind,  that  a  few  lectures  in  a  seminary  course  will  enable  the  average 
divinity  student  to  do  better  than  his  far  longer  study  and  more 
practical  contact  with  men  and  minds  will  the  medical  graduate, 
assuming  both  ecpially  equipped  in  the  beginning  with  the  necessary 
human  comprehension  and  with  the  gift  of  sympathy  in  its  best 
sense. 

Nor  is  it  only  against  overdoses  or  misapplications  of  sympathy 
that  the  minister  who  would  help  the  nervous  must  be  cautioned, 
^lore  serious  ills  may  follow^  if  the  use  of  religious  emotion  as  a 
motive  or  stimulant  is  pushed  to  excess.  It  should  be  remembered 
that  emotional  instability  is  characteristic  of  many  and  various 
nervous  disorders,  and  emotional  overstrain  among  the  commoner 
causes  of  not  a  few  of  them.  Care  must  be  used,  then,  in  any 
appeal  to  religious  feeling,  with  constant  recollection  that  the 
force  may  be  a  terribly  dangerous  one  to  use,  and  may  increase  or 
even  create  that  very  overexcitable  condition  which  shoidd  be 
lessened  or  prevented.  Dreadful  moral  disasters  have  resulted 
because  a  clergyman  coidd  not  see  that  religious  emotion,  a  good 
thing  in  itself,  might  prove  too  strong  a  medicine  for  a  moral  con- 
stitution already  weakened  by  emotional  excess,  or  that  there  were 
degrees  in  its  applicability  and  must  be  graduation  in  its  doses. 
A  thousand  times  more  strongly  should  this  be  said  of  the  uses 
of  suggestion  as  a  treatment,  since  oversuggestibility  is  in  itself 
a  diseased  condition,  and  every  use  of  suggestion  (that  is,  hypnot- 
ism), however  mild,  increases  the  suggestibility  just  as  cultivation 
increases  the  fertility  of  the  soil,  so  that  chance  sown  seeds  of  evil 
suggestion  take  ready  root  in  ground  prepared  to  receive  them, 
and  grow  as  bad  habits  are  apt  to  do,  even  more  strongly  than  good 
ones. 

There  is  another  question  raised  by  the  mention  a  little  while 
ago  of  the  unlicensed  practitioner.  The  man  who  treats  patients 
by  the  light  of  nature  we  put  in  jail  for  the  protection  of  the  public. 
The  State  holds  even  the  graduate  and  experienced  physician 
legally  responsible,  liable  to  be  amerced  in  damages  should  he  by 
a  mistaken  diagnosis  or  from  want  of  a  reasonable  sufficiency 
of  knowledge  treat  his  patient  wrongly,  or  confound  one  disease 
with  another.  We  have  had  no  suggestion  as  to  how  the  minister 
will  stand  in  this  respect.  Assuredly  the  time  will  come  when 
a  judicial  definition  of  his  responsibility  and  of  his  clinical  capacity 
will  be  demanded. 
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From  what  has  been  said  and  written  it  appears  tliat  the  great 
field  of  usefidness  of  the  movement  is  to  be  in  "functional  nervous 
diseases."  The  victims  of  these  are  to  be  committed,  soul  and 
body,  to  the  cleroy.  This  is  the  present  conservative  claim,  but 
certain  signs  indicate  that  they  will  soon  take  all  diseases  for  their 
province  and  onmiscience  for  their  foible,  as  has  already  happened 
in  the  English  "Ennnanuel  movement." 

Now  what  are  "functional"  nervous  diseases?  You  and  I  are 
uncertain,  but  then  we  are  students  and  scientific  workers.  There 
is  no  gap  in  the  ministerial  knowledge,  no  hesitation.  The  authors 
of  llelifjion  and  Medicine  appear  to  regard  any  disease  as  functional 
that  is  not  accompanied  by  external  evidence  of  alteration  of  struc- 
ture as  obvious  as  a  broken  bone.  This,  of  course,  is  not  their 
definition.  Indeed,  in  this  matter  of  diagnosis,  as  in  some  others, 
they  avoid  definiteness.  We  know  that  almost  every  year  new 
knowledge,  closer  observation,  takes  one  or  two  diseases  out  of 
the  functional  list  and  puts  them  in  the  organic  class.  Moreover, 
even  at  the  risk  of  being  charged  with  materialism,  one  may  be  per- 
mitted to  express  doubt  if  there  is  cmi/  purely  functional  disease. 
Pain  in  the  stomach  represents  a  disturbance  of  function,  but  also, 
according  to  its  cause,  hyperemia,  anemia,  deficient  or  excessive 
secretion,  etc.  The  most  typical  of  the  functional  nervous  diseases 
is  neurasthenia,  which  is  also  indiscriminately  called  nervous 
collapse,  breakdown,  exhaustion,  and,  in  the  forms  chiefly  affecting 
the  mental  side,  psychasthenia.  We  describe  this  whole  class  of 
disorders  inclusively  as  being  fatigue  neuroses.  Is  fatigue  a  func- 
tional or  an  organic  symptom?  Organic,  most  certainly.  Muscle 
fatigue  is  due  to  poisoning  of  muscle  by  waste  products  of  energy. 
Nervous  fatigue  is  due  to  changes  in  the  ganglion  cells  distinctly 
visible  under  the  microscope.  Besides,  the  diagnostic  distinction 
between  organic  and  functional  nervous  disease  is  a  convenient 
rather  than  a  fundamental  one.  Take  again  this  much  discussed 
prototype  of  the  functional  troubles,  neurasthenia;  many  of  us  think 
it  absolutely  due  to  disturbance  of  nutrition  in  the  nervous  system; 
that  is,  in  short,  to  some  form  of  localized  tissue  starvation  de- 
pendent upon  a  great  variety  of  climatic,  occupational,  and  other 
causes. 

The  evidence  of  this  is  plentiful,  clinical  and  physiological,  but 
too  technical  for  brief  statement  here.  The  best  wits  of  the  most 
expert  clinicians  often  find  it  difficult  to  decide  whether  a  disorder 
is  functional  or  organic,  even  on  repeated  examination.  Still  more 
complicated  is  the  question  when  the  patient  is  the  victim  of  both 
functional  and  organic  disease — a  combination  which  may  test 
the  acuteness  of  the  best  diagnostician  and  utterly  baffle  one  less 
well  trained  and  experienced,  and  might  demand  not  one  but  a 
dozen  examinations  for  final  judgment. 

It  is  scarcely  worth  while  to  waste  time  on  a  discussion  of  the 
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rt'finements  of  diagnosis  with  an  author  who  says:  "All  the  func- 
tional neuroses  are  to  he  re<jjar(le(l  as  diseases  of  the  sul)Consci(jus 
mind.  By  reeognizin*^  this  we  simplify  diagnosis."'  We  do,  indeed! 
Diagnosis  is  a  part  of  medicine  just  as  much  as  therapy  is — and 
psychotherapy  is  hut  one  part  of  general  treatment.  One  main 
cause  of  disagreement  with  the  movement  I  am  discussing  is  the 
overinsistence  upon  mental  methods  to  the  neglect  of  j)hysical  ones. 
The  possible  need  of  physical  treatment  is  grudgingly  admitted,  but 
one  might  read  all  their  publications  and  conclude  at  the  end  that 
physical  methods  were  seldom  or  never  recjuired.  One  author, 
the  Rev.  Dr.  Batten,  in  an  article  on  "Psychotherapy,"  has  extracted 
instances  of  psychotherapeutic  treatment  from  the  Old  Testament. 
Among  others,  he  cites  the  fact  that  the  witch  of  Endor  gave  Saul 
food,  to  compose  his  soul.  The  witch  (even  a  doctor  may  read  the 
Bible)  had  just  announced  his  approaching  death  to  Saul,  so  that 
he  may  have  been  in  need  of  suggestive  therapeutics,  but  a  few 
verses  further  on  comes  the  explanation:  "There  was  no  strength 
in  him,  for  he  had  eaten  no  bread  all  the  day  nor  all  the  night,"  and 
the  woman  begs  him  to  "eat  that  thou  mayest  have  strength  when 
thou  goest  on  thy  way."  But  one  should  beg  pardon  of  Dr. 
Worcester,  who,  however  one  may  differ  with  him,  must  be  taken 
seriously,  for  speaking  of  his  arguments  in  the  same  paragraph 
with  those  of  Dr.  Batten.  The  latter  may  be  left  to  the  tender 
mercies  of  Dr.  Joseph  Collins,  who  has  handled  him  and  his  circular 
letter  with  a  bitter  playfulness  which  it  is  to  be  feared  was  wasted 
on  a  critic  whose  sense  of  humor  must  be  as  ill  developed  as  his 
faculty  for  criticism. 

Certain  other  peculiarities  and  contradictions  should  be  men- 
tioned before  leaving  the  question  of  diagnosis,  since  that  involves 
the  selection  of  cases  for  treatment.  One  is  that,  in  spite  of  much 
undigested  assertion  about  hysteria  and  Myers'  theory  of  the  sub- 
conscious mind,  neurasthenia  and  hysteria  are  constantly  confused. 
We  all  know  how  they  run  into  one  another — and  how  troublesome 
tiie  borderland  cases  are — but  how  can  it  be  asserted  by  anyone  with 
knowledge  that  "In  almost  all  such  cases  (functional  neuroses)  the 
real  cause  of  the  disorder  is  moral  or  psychical?"^  This  would  be 
interesting  and  valuable,  if  true,  but  it  is  not  true.  In  a  vast  majority 
of  such  cases  the  real  causing  cause  is  physical — and  the  psychic 
difficulty  is  a  later  addition.  It  is  probably  also  true  that  in  many 
of  these  cases  the  physical  inheritance  is  bad  —  not  in  the  sense  of 
inherited  disease  but  in  providing  a  suitable  soil  for  the  growth 
of  neurotic  troubles  and  in  giving  an  ill-balanced  or  overs usceptible 
nervous  system.  For  a  single  example  of  physical  cause  of  neuras- 
thenia take  a  raih'oad  shock.  A  man  in  perfect  condition  is  badly 
shaken  up  in  a  train  wreck,  with  slight  external  injuries.     In  two 

2  Religion  and  Medicine,  p.  112.  ^  iiji,i._  p    45 
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or  three  days  he  goes  all  to  pieces  nervously  and  remains  so  perhaps 
for  many  months — to  be  called  weakminded  by  his  friends  and 
accused  of  simulation  by  the  railroad.  It  has  been  frequently 
proved  that  if  after  such  a  shock  the  victim  is  kept  quiet,  body  and 
mind,  for  two  or  three  weeks,  the  bad  efi'ects  are  minimized  or  entirely 
prevented.  Often  a  person  seriously  injured  in  such  an  accident 
escapes  altogether  the  nervous  shock — because  of  the  enforced  rest 
required  for  the  treatment  of  his  wounds. 

"Psychical  disorders  give  rise  to  .  .  .  physical  disturbances 
.  .  .  and  these  may  require  physical  .  .  .  treatment."  Many 
times  of tener,  probably,  the  reverse  takes  place  and  physical  disorders 
give  rise  to  psychical  disturbances.  Dr.  Weir  Mitchell,  who  is 
quoted  a  good  deal  in  Religion  and  Medicine,  has  advised  in  Fat 
and  Blood  and  other  works  on  the  treatment  of  nervous  diseases, 
that  physical  treatment  should  'precede  moral  in  order  that  the  latter 
may  be  more  effectual.  It  is  only  in  trifling  cases  of  neurasthenia 
that  moral  suasion,  suggestion,  explanation  can  make  a  complete  cure. 
^Vllen  extreme  anemia,  digestive  feebleness,  absence  of  appetite, 
numberless  pains,  constant  fatigue,  asthenopia,  and  the  rest  of  the 
endless  catalogue  of  ills  and  aches  are  found,  the  inability  of  the 
patient  to  concentrate  attention  is  often  so  great,  and  the  mind  so 
distracted  and  confused  as  to  render  it  inaccessible  to  useful  or 
lasting  improvement  by  suggestion.  In  such  conditions  suggestion 
may  temporarily  cover  up  the  symptoms,  but  it  does  not  reach  the 
disease.  This  sort  of  success  is  in  the  eyes  of  its  practitioners  the 
justification  for  its  use,  and  in  those  of  sober  critics  a  grave  argu- 
ment against  it.  To  cover  or  to  mitigate  the  more  conspicuous  and 
annoying  symptoms  results  in  a  neglect  of  the  physical  states  which 
are  at  their  roots;  for  example,  if,  as  so  good  and  sane  an  authority 
as  Dr.  Miinsterberg  asserts,  the  anemia  accompanying  neurasthenia 
is  bettered  by  psychotherapy,  it  is  probably  a  temporary  stimula- 
tion in  blood  distribution  that  makes  this  seem  to  be  so,  and  a  careful 
cellular  count  would  show  a  deficiency  in  the  blood  elements  still 
present,  a  deficiency  which  for  permanent  improvement  will  need 
such  profound  alteration  as  iron,  ample  food,  and  massage  will  bring 
about;  and  so  with  the  other  symptoms — the  headache,  whether  due 
to  anemia,  to  constipation,  or  to  eyestrain,  will  only  be  finally  better 
when  the  causes  are  removed,  not  when  it  is  bettered  as  a  glass  of 
wine  betters  it  until  the  passing  effect  disappears.  In  hysteria,  on  the 
other  hand,  miraculous  cures  may  be  wrought  almost  instantaneously 
by  suggestion,  no  matter  what  we  call  it,  and  thousands  of  such 
miracles  have  been  reported  by  doctors  and  many  more  thousands 
gone  unrecorded,  partly  because  these  "cures"  are  prone  to  relapse. 

The  experienced  neurologist  who  has  seen  many  cases  of  nervous 
break-down  in  any  of  its  forms  not  hysterical  will  agree  that  cases 
suitable  for  purely  mental  treatment  are  few  and  far  between. 
In  discussing   this   subject  with   Dr.    Weir  Mitchell   last  winter. 
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case  records  for  tlic  previous  eigliteen  months  were  examined 
to  settle  for  our  own  satisfaction  how  many  cases  in  a  hirge  prac- 
tice wuuUl  have  heen  suitable  for  sucli  purely  mental  therapy.  The 
conclusion  was  that  thrcr  of  our  patients  niiujit  have  been  so  handled 
with  success,  but  that  the  result  of  combined  treatment  even  in  these 
cases  was,  in  all  })robability,  both  more  rapid  in  action  and  more 
permanent  in  eil'ect. 

The  neurologist  sees  daily  patients  with  organic  disease  in 
whom  the  nervousness  has  been  so  conspicuous  that  the  general 
practitioner  has  been  deceived,  stuck  on  his  tag  of  "neurasthenia," 
and  left  it  to  the  neurologist  to  discover  that  the  patient  had  struc- 
tural disease,  such  as  Bright's  disease  or  cancer — or  often  enough 
incipient  insanity  in  some  form.  The  delay  of  a  few  weeks  for  the 
treatment  of  these  diseases  by  suggestion,  by  e.xliortation,  by  enthu- 
siasm without  knowledge,  may  render  impossible  their  ultimate  cure. 
Is  it  probable  the  examination  w'ill  be  more  careful,  the  diagnosis 
more  accurate,  when  the  cjuestion  is  only  whether  the  doctor  shall 
give  up  the  case  altogether? 

But,  of  course,  the  final  result  is  that  if  there  are  mistakes  they 
will  be  the  doctor's  fault,  and  if  successes,  they  will  be  the  clergy- 
man's virtue!  We  Americans  have  always  been  like  that,  and 
I  suppose  we  shall  be  until  we  reach  a  higher  level  of  civilization. 
We  boast  of  our  education,  but  it  has  never  gone  deep  enough 
to  uproot  a  superstition  in  favor  of  amateurs.  One  has  known  plenty 
of  educated  people  who  would  not  consider  the  opinion  of  a  surgeon 
if  they  could  get  that  of  a  member  of  a  family  of  hereditary  bone- 
setters.  W^e  have  insisted  in  several  wars  that  a  saloon  keeper 
would  make  a  better  general  than  a  West  Point  graduate — an  opinion 
which  we  backed  wuth  our  best  blood.  We  consume  vast  quantities 
of  patent  medicine,  we  oii'er  the  chief  field  of  the  world  to  quacks, 
medical,  spiritual,  and  commercial,  w'e  hinder  every  e^i'ort  at  raising 
professional  standards — because  we  always  feel  sure  that  a  trained 
man  is  never  so  good  at  his  job  as  an  untrained  one. 

In  Dr.  Worcester's  latest  pronunciamento*  he  forgives  his  critics 
beforehand,  but  has  "noted  with  satisfaction  that  no  radical  criti- 
cism of  our  work  has  proceeded  from  a  man  w^ho  has  studied  it  at 
first  hand."  If  by  this,  as  one  must  suppose  from  the  context,  he 
means  that  no  one  is  competent  to  criticise  the  Emmanuel  per- 
formances who  has  not  l)een  in  actual  contact  with  them,  he  lays 
an  impossible  condition  upon  his  critics,  and  they  might  easily  ask 
if  this  rule  would  not  work  both  ways  and  apply  equally  to  the 
Emmanuel  criticism  of  physicians.  How  many  years'  service  in 
hospital  must  a  minister  have  before  he  can  criticise  the  practice 
of  medicine?  Without  comment,  it  will  be  enough  to  set  down 
a  few  names  of  those  who  have  adversely  criticised  the  new  plan 

*  Century,  July,  1909, 


790  MITCHELL:   THE   EMMANUEL   MOVEMENT 

and  leave  to  the  reader  to  decide  if  they  are  men  able  to  form  opinions 
from  the  vast  and  discursive  literature  of  tiie  subject.  These 
j)iil)lications  are  presumably  meant  to  enlighten  our  ignorance, 
l)ut  if  we  cannot  learn  enough  from  them  to  form  views,  and  must 
make  pilgrimages  to  the  original  shrine  to  see  suggestion  and 
hypnotism  properly  carried  out,  Dr.  Worcester  is  laying  on  our 
shoulders  heavy  burdens  and  grievous  to  be  borne. 

Conspicuous  among  these  critics,  then,  stands  Dr.  Weir  Mitchell, 
who  expressed  himself  upon  the  subject  before  the  American  Neuro- 
logical Association  in  190S.  On  that  occasion  Drs.  Mills  and 
Dercum,  of  Philadelphia,  agreed  with  his  views,  as  did  Drs.  Sachs 
and  Spitzka,  of  New  York,  and  Putnam,  Taylor,  and  Knapp,  of 
Boston.  Of  these  gentlemen,  several  have  since  published  detailed 
and  precise  criticisms,  as  have  Collins,  Hamilton,  and  Darlington, 
of  New  York,  Hun,  of  Albany,  and  Benedict,  of  Buffalo — a  fair 
array  of  names  of  authority  in  neurology  and  in  general  medicine. 
Besides  these,  some  psychologists  have  been  unwnlling  to  accept  the 
theories  or  methods  of  the  clerical  psychotherapeutists,  and  Mr.  H.  R. 
Marshall,  a  former  president  of  the  American  Psychological  Asso- 
ciation, Professor  Witnier,  of  the  University  of  Pennsylvania,  and 
Professor  Miinsterberg,  of  Harvard,  have  pronounced  against  the 
movement  on  very  various  grounds. 

To  return  again  to  the  question  of  diagnosis,  which  is  interesting, 
too,  in  view  of  the  rosy  character  of  the  results  reported  from  the 
churches.  They  are  nearly  as  completely  perfect  as  the  cures  at 
St.  Medard.  The  habit  of  mind  induced  by  years  of  observation 
of  cases  makes  one  doubtful  of  too  uniformly  successful  treatments. 
One  questions  if  many  of  the  cases  must  not  be  of  the  hysterical 
type  that  chase  from  cure  to  cure  and  are  always  seeking  new 
sensations  in  treaters  and  treatment.  For  these,  soothing  sugges- 
tions and  darkened  rooms  and  "gentle  pressure  of  the  hand" 
furnish  novel  and  delightful  emotions  and  fill  them  with  that  sense 
of  their  own  importance  so  dear  to  those  who  "enjoy  ill-health." 

If  one  takes  up  a  medical  journal,  in  its  melancholy  columns 
he  will  often  find  an  author  recording  his  failures:  he  treated, 
he  says,  so  many  patients  by  such  a  method,  so  many  recovered,  so 
many  failed  to  improve,  so  many  died.  Are  there  no  failures  to 
be  recorded  under  this  new  plan?  What  of  the  ones  without  faith? 
The  statistics  are  too  good — 80  per  cent,  of  cures  of  alcoholism — 
indeed !  Let  us  have  a  definition  of  alcoholism.  If  periodical  drinking 
is  meant,  we  can  all  cure  that — between  sprees!  and  the  cure  will  be 
perfect  until  the  next  spree,  at  which  point  if  one  can  catch  the 
toper  and  head  him  off  at  the  start,  he  may  be  stopped  (i.  e.,  "cured") 
again.  But  what  about  the  enlarged  liver,  the  inflamed  kidneys, 
the  atrophied  stomach  of  the  alcoholic?  Are  these  cured  too?  Even 
taking  the  broad  statement  of  successes  with  inebriety  or  alcoholism, 
the  time  since  the  beginning  of  the  Emmanuel  treatment  is  too  short 
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to  he  certain  of  the  results  reinaiiiiiii;  satisfactory.  Tlie  medical 
profession  is  ri<,flitly  suspicious  of  one  of  its  ineini)ers  whose  pul)lishe(i 
statistics  are  too  good.  We  like  to  see  the  failures  recorded  too. 
The  assertion  of  the  cure  of  80  per  cent,  of  alcoholics  was  made  in  a 
lecture  in  New  York,  l)V  the  llev.  Dr.  McComh,  assistant  rector  of 
Knnnanuel  Churc-h.  At  the  nieetin<,'  in  Phila(lel])hia,  where  the  })a])er 
was  read  upon  which  the  present  article  is  founded,  Dr.  McComb 
first  denied  and  then  reasserted  this  statement,  and  added  that  any- 
one who  knew  his  job  ought  to  be  able  to  "cure"  that  percentage  of 
"alcoholics."  ]\Iere  physicians  cannot  hope  to  rival  the  therapeutic 
efficiency  of  this  gentleman — and  since  no  definition  was  forthcoming 
of  alcoholism  and  alcoholics,  we  must  be  polite  enough  to  accept 
his  statement  on  its  face;  though  the  description,  largely  inferential, 
of  the  "alcoholism"  in  cases  in  Religion  and  Medicine  reads  for 
the  most  part  like  what  might  better  be  described  without  tech- 
nicality as  "drinking"  or  even  as  "hard  drinking."  Either  of 
these  is  very  different  from  "alcoholism,"  as  doctors,  at  any  rate, 
will  know.  Absent  treatment  is  given  to  drinkers'*  and  reported  (by 
the  still  al)sent  patient)  to  be  successful.  Again,  a  mere  doctor, 
knowing  the  morals  of  drinkers,  would  want  to  feel  the  pulse  and 
perhaps  smell  the  breath  of  that  patient  while  he  is  writing  his  letter. 

More  serious  still  appears  to  me  the  use  of  hypnotism  in  any 
form  or  degree.  It  is  perhaps  worth  while  to  say  that  my  experience 
in  the  practice  of  h^'pnotism  extends  back  not  two  years  (the  Em- 
manuel movement  began  in  1907),  but  twenty-two.  The  first  case 
that  I  can  recall  in  which  direct  medical  use  was  made  of  hypnosis 
was  in  1886,  in  Vienna.  After  that  I  worked  at  it  in  Vienna  and 
Paris,  in  1880,  and  again  in  1890,  and  have  used  it  occasionally 
since,  but  less  and  less  frequently  and  more  and  more  cautiously  as 
conviction  of  its  dangers  grew. 

One  reads  in  the  official  publications  of  the  Emmanuel  move- 
ment a  great  deal  about  h}-pnotism,  in  which  its  use  is  described 
and  recommended  in  one  place,  condemned  and  denied  in 
another.  Suggestion!  Suggestion!  vSuggestion!  is  the  continual 
word  on  every  page- — waking  suggestion,  suggestion  in  sleep,  auto- 
suggestion, suggestion  by  another.  If  suggestion  as  a  medical  or 
medicoreligious  measure  means  anything,  it  means  hypnotism.  If 
not,  it  had  better  be  called  by  some  other  name  than  by  this 
entirely  technical  term.  If  it  means  only  encouragement,  persua- 
sion, and  reasonable  presentation  of  the  case  to  the  patient,  or  such 
use  as  everyone  in  the  world  makes  every  day  to  bring  another 
person  to  see  and  apprehend  his  point  of  view,  why  call  it  by  a 
technical  name?  The  fact  is  it  does  mean  hypnotism.  Moreover, 
the  descriptions  given  in  Religion  and  Medicine,  in  Dr.  Worcester's 
lectures,  in  the  letters  and  literature  of  a  number  of  the  disciples, 

*  Religion  and  Medicine,  p.  54. 


792  MITCHELL:   THE   EMMANUEL  MOVEMENT 

speak  of  hypnotic  suggestion  as  if  in  constant  use.  Side  by  side 
witli  these  letters  ami  descriptions  are  found  letters  denying  hyp- 
notism and  saying  that  hypnotism  plays  no  important  or  frequent 
part  in  their  treatment. 

Dr.  Worcester,  in  a  lecture  in  Philadelphia,  described  the  use 
of  a  crystal  ball — the  oldest  and  most  mechanical  method  of  hyp- 
notization,  ami  said  he  used  it  "to  fix  the  attention."  To  fix  the 
attention  for  a  few  moments  on  a  crystal  ball,  if  the  eyes  are  held 
to  it,  will  hypnotize,  to  a  certain  degree,  almost  anyone,  and  still 
more  if  the  other  methods  described  are  in  use  at  the  same  time — 
quiet  surroundings,  concentration  of  mind,  and  the  soothing  voice 
directing  attention  to  the  ball  and  making  suggestions.  It  is  un- 
necessary to  labor  this  point.  We  may  simply  say  that  anyone  who 
says  that  suggestion  in  the  form  which  these  letters,  lectures,  and 
books  advise  is  not  hypnotization,  does  not  understand  hypnotism. 

As  to  the  possible  ill  effects  of  hypnotization  without  bad  intent, 
while  numerous  instances  could  be  quoted,  it  may  suffice  to  recall 
some  experiments  at  the  University  of  Pennsylvania  years  ago. 
Two  gentlemen,  both  promising  young  medical  men  then  in  various 
lines,  and  one  of  them  now  a  most  distinguished  practitioner,  experi- 
mented upon  self-hypnotization  or  autosuggestion  in  the  production 
of  attacks  of  convulsion.  After  a  few  weeks  of  occasional  experiment 
at  such  times  as  they  could  spare  from  other  work,  they  found 
themselves  able  to  bring  on  convulsive  seizures  of  a  most  violent 
cataleptic  description,  sometimes  with  clonic  movements.  They 
soon  stopped,  finding  the  consequent  nervousness  and  other  effects 
disagreeable,  and  especially  that  the  convulsions  were  beginning  to 
get  beyond  their  control.  One  of  them  told  me  that  he  had  had 
convulsive  attacks — controllable,  to  be  sure,  but  sufficiently  lively 
to  be  disao-reeable — from  so  small  an  irritation  of  his  nerves  as  a 
heavy  cart  rattling  by  as  he  walked  in  the  street  would  cause. 
These  were  not  sick  men,  nor  neurotic  patients,  but  strong,  active, 
hard-working,  unimaginative  young  doctors.  Plenty  of  worse  cases 
could  be  cited,  but  I  will  simply  repeat  the  assertion  which  is  backed 
by  almost  everyone  with  large  practical  medical  or  psychological 
experience — that  repeated  hypnotism  decreases  the  powers  of  self- 
control  and  does  not  increase  them,  thus  most  obviously  weakening 
the  will;  that  the  surrender  of  one's  personality,  one's  mental 
independence,  into  the  hands  of  another  is  a  serious  danger,  can 
be  denied  by  no  one  who  reflects  upon  the  ease  with  which  such 
mental  states  become  chronic  enfeeblement.*    The  quotations  in 

"  Mr.  Henry  Rutgers  Marshall  (a  former  president  of  the  American  Psychological  Asso- 
ciation) in  a  letter  to  the  New  York  Times,  makes  the  following  statement,  which  needs  no 
reinforcement:  Suggestion,  he  says,  is  "an  effect  of  one  person's  act  of  will  upon  the  other's 
power  of  willing.  An  individual's  acquiescence  in  the  reception  of  radical  forms  of  suggestion 
is  an  abrogation  by  him  of  his  power  of  willing,  and  the  process  by  which  this  suggestion 
becomes  effective  is  dependent  entirely  upon  the  subserviency  of  the  mind  of  one  individual 
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Rcliijlon  and  Medicine  to  the  contrary,  are  some  of  them  fitted  only 
to  exceptional  cases,  and  some  of  them  are  from  persons  of  no 
recognized  authority  whatever.  Indeed,  it  is  astonishing  to  find 
the  niiscellaneousncss  with  which  authors — medical,  psychological, 
and  others  are  (juoted  in  this  book,  as  if  the  mere  names  were 
sufficient  to  give  weight.  Bramwell  is  quoted  to  otlset  Janet,  for 
example,  or  Schofield  is  cited  against  ]\Iaudsley,  as  if  their  views 
were  of  equal  value.  No  one  could  tell  from  the  way  they  are 
quoted  that  Charcot,  who  touched  so  many  medical  subjects  and 
added  something  of  value  to  almost  every  one  that  he  did  touch, 
was  any  better  authority  than  Dubois,  whereas  every  educated 
physician  knows  that  it  would  be  moderate  to  say  that  Charcot's 
opinion  was  about  six  thousand  times  more  valuable  than  Dubois' 
on  any  matter. 

I  desire  to  repeat,  as  the  most  important  contribution  to  be 
made  to  this  subject,  that  the  use  of  hypnotism  in  any  form,  manner, 
or  degree  is  a  matter  which  should  be  under  legal  control.  It  is  a 
dangerous  remedy  in  the  hands  of  the  best  qualified  medical  man,  and 
utterly  to  be  condemned  when  used  by  any  one  not  a  qualified  and 
responsible  physician.  In  Europe  our  Emmanuel  friends  would 
quickly  find  themselves  in  the  hands  of  the  police,  who  would  prob- 
ably prove  less  patient  of  amateur  medical  practice  than  our 
Boston  confreres,  who  have  with  scarcely  an  audible  protest  con- 
sented to  the  subordinate  and  undignified  position  in  w'hich  the  new 
plan  places  them. 

Nevertheless,  I  may  conclude  as  I  began  by  saying  that  in 
criticising  the  Emmanuel  movement  I  am  finding  fault  not  with 
the  use  of  proper  mental  means  of  cure,  but  with  their  improper, 
unwise,  exaggerated,  and  imscientific  application  by  persons  not 
fitted  to  judge  the  needs  and  limitations  of  the  patients  treated. 
Mental  and  moral  therapy  is  as  good  and  valuable  a  remedy  as  it 
always  was,  and  although  it  will  suffer  discredit,  as  other  good 
remedies  have  done,  from  ignorant  enthusiasm,  the  new  attention 
which  the  discussion  has  brought  it  will  in  the  end  do  good. 

to  the  mind  of  another."  The  one  thus  guided  '  'agrees  to  allow  his  mental  states  to  be  deter- 
mined by  outside  influences  as  far  as  this  is  possible,"  and  thus  the  control  of  the  individual's 
self,  so  eflBcient  in  the  building  of  character,  is  broken  down.  He  points  out,  too,  that  freedom 
from  pain  or  bad  habits  or  from  worry  when  due  to  the  suggestion  of  another  may  be  paid  for 
by  a  weakening  of  personality.  This  result  is  a  familiar  one  to  those  who  have  watched 
the  effects  of  Christian  Science  treatments  and  beliefs  and  observed  the  calm  and  cheerful 
selfishness,  the  happy  readiness  with  which  the  convinced  and  converted  "Scientist"  shifts 
his  burdens  of  responsibilities  on  the  nearest  person  he  can  find  willing  to  carry  them. 
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THE  TREATMENT  OF  CHRONIC  BRONCHITIS. 
By  Bp:verley  Robinson,  M.D., 

CONSULTING  PHYSICIAN  TO  ST.  LUKE'S  AND  THE  CITY  HOSPITALS,  NEW  YORK. 

To  any  one  who  has  treated  many  cases  of  chronic  bronchitis, 
it  is  needless  to  say  how  unsatisfactory  it  is.  The  best  we  are  able 
to  do  in  most  instances  is  to  reheve  somewhat;  but  as  to  cure,  that 
seems  rarely,  if  ever,  to  occur — at  least  among  our  hospital  and 
tlispensary  patients.  Of  course,  if  we  should  get,  as  we  some- 
times do,  a  patient  who  states  that  during  the  previous  one  or 
more  winters  he  had  persistent  cough  and  expectoration,  but 
during  the  intervals  was  apparently  well,  we  are  hopeful.  iVnd 
this  hope  is  increased,  if,  after  careful  inquiry  and  examination, 
we  find  no  distinct  evidences  of  heart,  lung,  or  kidney  disease,  or, 
indeed,  anything  abnormal  other  than  what  is  easily  explained 
bv  chancres  of  the  bronchial  mucous  membrane. 

Now,  what  should  we  do,  so  far  as  may  be,  to  prevent  those  con- 
ditions from  arising  as  complications  or  sequels  which,  sooner  or 
later,  would  make  life  miserable  and  notably  shorten  it?  If  the 
patient  be  well  to  do  and  the  sacrifice  be  possible,  we  would  say, 
first  of  all,  and  as  soon  as  the  weather  becomes  bleak,  raw,  and 
changeable,  go  to  a  warm  and  genial  climate  where  life  in  the 
open  air  is  agreeable  and  curative.  But  few  men  or  women  can 
properly  do  this  when  means  and  obvious  duties  are  considered; 
at  all  events,  not  until  it  is  imperatively  necessary.  If  we  wait 
imtil  this  period,  secondary  changes  in  difterent  important  organs 
have  already  taken  place,  and  the  best  we  can  do  is  to  keep  them 
stationary,  or  prevent  their  getting  rapidly  worse. 

In  chronic  bronchitis,  hygienic  measures  are  of  primary  impor- 
tance. Good  ventilation,  plenty  of  air  and  sunshine  are  essential; 
so  are  good  food  and  rest.  Clothing  suitable  to  the  season,  and 
well  selected,  is  necessary.  Apparel  too  heavy,  which  over- 
heats in  the  house  and  causes  perspiration,  only  brings  on  fresh 
colds  and  aggravates  the  chronic  disease.  Food  should  be  simple, 
well  prepared,  and  nutritious;  but  heavy  meals,  especially  at  dinner, 
must  be  interdicted.  Strictest  moderation  in  sweets  and  alcohol 
should  be  enjoined;  and  tobacco,  as  a  rule,  hurts  notably,  except 
in  mild  quality  and  very  small  quantity  in  the  evening.  All  the 
foregoing,  and  much  that  could  be  added  about  the  risks  of  draughts, 
wet  feet,  exposure  to  cold,  biting  winds,  etc.,  are  among  the  plati- 
tudes. 

As  to  medication:  Internally,  the  iodides  are  the  most  useful  drugs 
we  have  when  properly  used,  and  without  them  our  armamentarium 
in  this  line  would  be  very  defective.  For  my  part  my  two  standbys 
are  iodide  of  potassium  and  syrup  of  hydriodic  acid.     AMien  there 
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is  (ly.sj)ii(X'a,  evoii  slii^lit,  or  nervous  irritability  .shown  in  any  wav, 
we  should  couii)iue  the  iodide  with  Iloll'niau's  anodyne.  Hydriodic 
aeid  may  he  alternated  a(lvanta<;eously  with  terj)ene  hydrate  in  fairly 
la rfje  doses.  In  the  use  of  the  latter  dru<;  I  a<^ree  with  my  friend, 
Dr.  U.  II.  Baheoek,  of  Chiea<;o.  Invariably  eounterirritation  to  the 
chest  should  he  insisted  uj)on,  and  kept  up  for  many  day.s,  or  weeks, 
with  occasional  intermissions  when  the  skin  becomes  tender.  Nothint; 
e(|uals  the  compound  tincture  of  iodine  for  its  resolutive  qualities, 
and  the  derivative  effect  toward  the  skin  is  all  that  is  desirable. 
Internally  I  am  opposed  to  the  use  of  sedatives  or  anodynes,  unless 
imperatively  recpured.  The  least  objectionable  are  the  combined 
i)romides,  henbane,  or  codeine.  A  mercurial,  follow'ed  by  Roclielle 
or  P^psom  salt,  is  u.seful  once  a  week  or  oftener,  and  diminishes 
cou«;h  and  expectoration  for  a  time  in  a  pronounced  dei^ree. 

\'apor  inhalations,  especially  of  creosote,  are  very  valuable  when 
properly  used,  and  if  persisted  in  are  more  curative  than  any  other 
one  thing,  unless  it  be  change  of  climate  and,  at  times,  habits  and 
occupation.  The  inhalations  should  be  used  with  the  perforated 
zinc  inhaler;  my  well-known  formula  of  equal  parts  of  creosote, 
alcohol,  and  spirit  of  chloroform  is  unequalled.  Internally,  creosote 
may  also  be  given  wnth  the  happiest  effects,  in  small  repeated  doses, 
and,  combined  with  the  best  whiskey  and  glycerin,  will  rarely  disagree 
with  the  patient. 

These  patients  cannot,  should  not,  be  housed.  If  so,  they  soon 
get  worse,  and  their  bronchial  mucous  membrane  will  not  bear 
the  slightest  change  without  increased  cough  and  expectoration. 
If  a  change  of  climate  may  be  indulged  in,  one  should  go,  preferaVjly, 
to  the  sand  hills  of  Georgia  in  winter,  and  in  summer  to  the 
Adirondacks,  at  a  moderate  elevation.  If  permanent  banishment 
.seems  desirable,  California,  not  too  near  the  coast,  is  the  one  place 
of  best  resort. 

In  these  remarks  I  have  considered  the  treatment  of  chronic  bron- 
chitis before  the  advent  of  emphysema  or  asthma  or  dilated  heart. 
When  one  or  the  other  or  all  these  occur,  the  indications  are  some- 
what different,  more  difficult  and  complicated.  When  these  are  not 
present,  moderate  exercise  in  the  open  air  each  day  should  be  urged 
as  imperative,  unless  the  weather  is  very  inclement  or  the  patient  is 
suffering  from  an  acute  attack  grafted  on  the  former  trouble.  Of 
all  exercise,  walking,  moderate  golf,  and  riding  are  the  best. 

Whenever  there  is  an  acute  attack,  with  increased  cough,  tighten- 
ing of  chest,  and  less  and  difficult  expectoration,  wath  or  without 
fever,  l>enzoin  may  be  substituted  for  creosote,  and  hot  water 
used  to  vaporize  it.  In  like  manner,  ipecac,  sweet  spirit  of  nitre, 
and  spirit  of  mindererus  take  the  place  of  the  iodides;  and 
mustard  or  .soap  liniment  to  the  chest,  and  pediluvia  at  bedtime, 
take  the  place  of  compound  tincture  of  iodine. 

It  would  seem  as  though  one  should  have  more  and  better  facts 
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to  offer.  I  confess  I  have  none.  I  have  tried  many,  many  things, 
internally  and  externally;  all  sorts  of  cough  mixtures;  all  sorts  of 
sprays  and  inhalations,  including  tlie  globe  inhaler,  with  vaporized 
oils  and  divers  drugs,  and  finally,  I  have  adopted  what  precedes, 
as  best.  Of  course,  judicious  tonic  medication,  with  iron,  bark, 
cod-liver  oil,  arsenic,  strychnine,  etc.,  are  at  times  desirable,  and 
undoubtedly  indicated.  But  a])ove  all,  let  it  be  understood  that 
nothing  practically  equals  dry  or  moist  vaj)or  inhalations  of  creosote, 
after  the  manner  I  have  so  frequently  affirmed.  Indeed,  for 
almost  all  affections  of  the  respiratory  tract,  including  laryngeal 
and  pulmonary  tuberculosis,  there  is  absolutely  nothing  now  known 
quite  or  at  all  equal  to  them  in  efficacy  and  great  power  for  good. 
But  in  order  to  get  good,  the  best,  results,  one  must  have  practical 
knowledge  how  to  use  them,  and  faith  in  their  power  to  help  when 
other  things  without  them  fail  or  are  incomplete. 

In  the  way  of  spa  treatment,  the  only  resorts  I  believe  in  specially 
on  the  eastern  side  of  the  United  States  are  Sharon  and  Richfield 
Springs,  giving  the  preference  to  the  former,  despite  the  fact  that 
it  is  not  an  amusing  place.  Aix-les-Bains  and  Homburg,  abroad, 
are  the  two  valuable  springs  in  my  judgment.  At  Aix,  one  gets 
Marlios  vaporizations;  at  Homburg,  a  specially  useful  innocuous 
alkaline  spring,  the  Elizabethan,  to  drink. 
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Pericarditis  is  among  the  most  venerable  of  recognized  cardiac 
lesions  in  the  history  of  medicine.  Galen  is  said  to  have  observed 
pericarditis  in  animals,  and  to  have  suspected  its  existence  in  man. 
Among  the  ancients  the  "hairy  heart"  was  supposed,  according  to 
Haller,  to  indicate  great  valor  and  bravery.  Among  those  heroes 
who  after  death  were  found  to  be  so  endow^ed  are  said  to  have  been 
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Leonidas  and  Lysander.  Morgagni  and  Vieiissens  described  tlie 
obliterative  type  of  pericarditis,  and  Corvisart,  in  1811,  noted  the 
signiKcance  of  the  bulging  pericardium.  AUhough  Laennec  was 
faniihar  with  the  lesion,  he  expressed  his  doubts  as  to  the  possibility 
of  diagnosis,  and  the  characteristic  to-and-fro  rub  of  the  acute  con- 
dition was  not  recognized  until  1824  by  Collis. 

Notwithstanding  the  antiquity  of  the  anatomical  recognition  of 
pericarditis.  Osier  confesses  that  it  is  a  condition  more  frequently 
recognized  in  the  dead-house  than  in  the  ward,  referring  chiefly  to 
chronic  pericarditis.  Great  difficulty  in  diagnosis  of  the  acute  lesion 
should  no  longer  exist,  unless  it  occur  as  a  terminal  condition  in  the 
late  stages  of  some  disease  when  the  clinician's  attention  for  detail 
oftentimes  becomes  relaxed  in  the  study  of  obviously  fatal  cases. 
In  such  instances,  however,  the  recognition  or  its  failure  is  of  little 
practical  importance. 

During  the  past  three  years  our  attention  has  been  especially 
drawn  to  the  subject,  for  the  most  part,  because  we  have  found  the 
lesion  so  frequent  at  the  autopsy  table,  and  so  rarely  recognized  by 
us  in  the  wards.  Yet  the  conditions  in  which  pericarditis  arises  as  a 
frequent  complication  are  in  general  well  understood  and  fully 
recognized.  We  have  been  constantly  on  the  watch  for  it  in  such 
instances,  but  nevertheless  our  percentage  of  ward  diagnoses  in  cases 
subsequently  demonstrated  in  the  dead-house  has  been  disappoint- 
ingly small.  This  study  has,  therefore,  been  undertaken  not  only  in 
order  that  we  might,  if  possible,  correct  these  errors  of  diagnosis  in 
the  future,  but  also  especially  that  we  might  more  satisfactorily 
determine  the  nature  of  the  process  and  better  estimate  the  bearing 
of  so  marked  and  striking  a  lesion,  which,  however,  often  exists  with 
very  few  or  no  obvious  clinical  signs. 

The  cases  on  which  this  study  is  based  have  been  for  the  greater 
part  taken  from  our  own  personal  service;  a  few  are  from  the  routine 
protocols  of  the  pathological  department  at  the  University  and 
Bellevue  Hospital  Medical  College.  Our  clinical  observations  have 
been  chiefly  made  in  the  service  of  one  of  us  at  the  City  Hospital, 
In  all,  1000  protocols  have  been  examined,  and  of  these,  150  have 
shown  pericarditis. 

Only  frank  and  outspoken  pericardial  lesions  of  true  inflammatory 
nature  have  been  considered  in  this  study.  In  the  acute  cases,  for 
example,  no  instances  of  hydropericardium  have  been  included,  and 
we  wish  to  make  a  sharp  distinction  between  pericarditis,  a  true 
inflammatory  lesion,  and  the  hydropericardium,  which  occurs 
in  various  oedematous  conditions.  This  may,  indeed,  be  followed 
by  true  inflammation,  but  it  is  not  in  itself  primarily  of  this  nature. 
Of  the  chronic,  only  such  instances  have  been  included  as  showed 
manifest  inflammatory  thickening  of  the  membrane  or  adhesions  of 
considerable  extent.  The  small  granulomatous  patches  which  are 
found  so  frequently,  especially  over  the  auricles  and  cardiac  base, 
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for  example,  have  not  been  included  in  these  statistics,  although 
these  changes  are  also,  in  our  opinion,  uncjuestionably  inflammatory. 

Classification  and  Pathological  Anatomy.  For  clinical  pur- 
poses pericarditis  is  best  classified  as  acute,  subacute,  and  chronic. 
Sul)acute  or  chronic  pericarditis  occurs  in  many  instances  as  an 
extension  or  terminal  state  of  the  acute  forms  in  which  there  has  been 
a  fibrous  or  granulomatous  replacement  of  the  acute  exudate. 

In  both  acute  and  chronic  forms  the  process  is  usually  found  most 
marked  on  the  visceral  layer  of  the  membrane,  even  in  those  cases 
in  which  the  lesion  has  been  produced  by  direct  extension,  as  from  a 
pleural,  pulmonary,  or  mediastinal  inflannnation.  The  most  logical 
explanation  of  this  fact  appears  to  be  the  greater  physical  activity 
and  the  greater  vascularity  of  the  epicardium,  as  compared  to  the 
parietal  layer  of  the  membrane. 

The  acute  forms  are  subclassified  as  fibrinous,  serofibrinous, 
hemorrhagic,  and  purulent.  We  have  found  the  division  into  fibrin- 
ous and  serofibrinous  unsatisfactory,  since  in  both  instances  the 
lesions  are  practically  identical.  In  the  one,  more  clear  serum  is 
exuded;  in  the  other,  this  serum  is  richer  in  coagulated  fibrin;  we 
shall,  therefore,  in  this  study  group  together  all  cases  ordinarily 
classed  separately.  Similarly,  hemorrhagic  pericarditis  is  almost 
without  exception  the  simple  adding  of  extravasated  blood  cells  to 
the  serofibrinous  exudate  or  to  a  purulent  one,  and  we  have,  there- 
fore, for  statistical  purposes  considered  hemorrhagic  cases  under 
the  heading  of  one  or  the  other  of  these  forms.  By  some  authors, 
however,  hemorrhagic  pericarditis  has  been  considered  as  diagnos- 
tically  definite;  thus,  Thorel  states  that  it  is  present  in  tuberculous 
tumors  of  the  pericardium,  in  uremia,  the  various  hemorrhagic 
diatheses,  and  in  leukemia.  We  have  found  it  to  have  even  a  broader 
etiological  basis  and  to  be  shown  in  practically  any  severe  type  of 
pericardial  inflammation.  Stewart,^  for  example,  reports  it  present 
in  a  case  of  infection  of  the  pericardium  by  the  colon  bacillus. 

Acute  serofibrinous  pericarditis  is  a  lesion  characterized  by  the 
primary  appearance  of  minute  granulomas  on  the  surface  of  the 
pericardium.  The  capillaries  are  injected  and  proliferation  of  the 
endothelial  and  connective-tissue  cells  is  set  up,  together  with  inflam- 
matory infiltration  of  the  entire  depth  of  the  membrane.  The  change 
is  seen  most  frequently  or  most  marked  over  the  base  of  the  heart 
and  notably  over  the  walls  of  the  auricles.  Only  the  epicardial  layer 
may  be  primarily  involved,  but  sooner  or  later  a  similar  change 
appears  in  the  adjacent  parts  of  the  parietal  layer.  At  the  outset 
the  lesion  is  very  apt  to  possess  a  patchy  character,  but  eventually  in 
progressive  instances  it  finally  becomes  diffuse.  Coincident  with  the 
inflammatory  changes  mentioned  a  deposit,  first,  as  a  thin  pellicle 
of  fibrin  gathers  over  the  eroded  surfaces,  and  this  may  increase  in 

2  Zentralbl.  f.  innere  Med.,  1904,  xxv,  863. 
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thickness,  vanillic;  in  (liilV'rciit  iiistancos  from  a  very  delicate  wel)  to  a 
coat  a.s  much  as  1  cm.  in  thickness.  Serum  and  leukocytes  exude 
into  the  sac  from  the  distended  capillaries,  and  the  amount  which 
may  so  collect  may  become  very  jrreat,  as  much  as  2  to  3  liters, 
accordinij  to  Osier  and  (iosselin,  while  Kestner  claims  to  have  found 
from  3  to  10  liters  in  scorbutic  cases — all  amounts  far  in  excess  of  the 
fluid  which  can  be  artificially  injected  into  the  normal  sac  post- 
mortem, as  shown  by  the  experiments  of  Smith,  Lusk,  and  others. 
Minute  petechial  hemorrhages  appear  in  a  (iood  many  instances, 
either  into  the  fibrinous  deposit  or  more  fre(|uently  into  the  sub- 
endothelial  connective-tissue  layer,  and  in  some  cases  actual  granu- 
lation tissue  may  appear.  Of  course,  when  the  pericarditis  develops 
in  such  conditions  as  the  hemorrhagic  diathesis,  in  purpura  or 
scurvy,  the  hemorrhagic  exudate  is  very  pronounced.  Hemorrhage 
is  also  frecpient  in  tuijerculons  inflammation  and  in  those  inflamma- 
tions which  arise  from  neoplastic  invasion  of  the  pericardium.  In 
these  last-mentioned  circumstances  blood  extravasation  takes  place 
directly  into  the  free  fluid,  and  is  not  limited  to  the  substance  of  the 
membrane  or  its  adherent  exudate. 

It  is  generally  admitted  that  in  the  healing  of  serofibrinous  peri- 
carditis fibrous  substitution  of  the  exudate  takes  place,  and  when 
abraded  surfaces  are  apposed,  adhesion,  of  course,  with  resulting 
synechia  at  these  points  follows. 

The  bacteria  found  in  serofibrinous  pericarditis  commonly  bear  a 
direct  etiological  relation  to  the  process.  Those  most  commonly 
present  are  the  streptococcus,  the  pneumococcus,  various  staphy- 
lococci, and,  according  to  Poynton  and  Paine,  Diplococcus  rheu- 
maticus.  Secondary  infecting  organisms  of  all  sorts  may,  of  course, 
t)e  present,  and  in  some  cases  the  exudate  is  sterile. 

Purulent  pericarditis  in  our  experience  occurs  either  from  direct 
purulent  infection  of  the  pericardial  sac  or  as  a  sequence  to  the  sero- 
fibrinous form  when  infection  with  pyogenic  organisms  takes  place. 
In  most  instances  the  effusion  is  less  abundant  than  in  the  cases  of 
serofibrinous  inflammation,  but  it  may  become  great  before  death 
ensues.  As  a  rule,  especially  when  the  condition  follows  the  sero- 
fibrinous form,  the  exudate  is  rich  in  fibrin,  although  the  shreds  are  apt 
to  become  more  or  less  li(juefied.  Pus,  eroded  connective  tissue  and 
endothelial  cells,  and  general  inflammatory  detritus  are  also  abun- 
dantly present  in  the  fluid.  The  portions  of  the  membrane  previously 
most  deeply  covered  by  fibrin  are  now  commonly  overlaid  by  granu- 
lations. The  color  of  the  purulent  effusion  is,  of  course,  chiefly 
dependent  on  the  nature  of  the  infecting  organisms.  Gas  may  also 
appear  due  to  the  action  of  microbic  growth.  Whenever  the  case 
has  been  of  long  standing  one  is  very  apt,  in  addition  to  whatever 
organisms  may  have  been  first  present  to  find  the  colon  bacillus  or 
members  of  the  proteus  group.  We  have  twice  found  Bacillus 
aerogenes  capsulatus  in  purulent  pericardial  effusion  when  general 
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infection  with  this  organism  was  present;  gas  was,  of  course,  abun- 
(hmt  in  both  these  cases.  The  tubercle  bacillus,  streptococci,  and 
staphylococci  are  the  most  common  organisms  found,  and  they 
usually  bear  a  direct  etiological  relation  to  the  disease. 

When  healing  follows  purulent  pericarditis,  extensive  fibrous 
adhesions  almost  invariably  form,  and  in  some  cases  we  have  found 
patches  of  calcification. 

Chronic  pericarditis  is  most  conveniently  divided  into  a  chronic 
fibrous  variety,  in  which  adhesions  either  do  not  exist  or  are  present 
to  verv  limited  extent,  and  those  cases  which  show  chronic  fibrosis 
with  adhesions.  The  latter  is  by  far  the  most  frequent  form  in  our 
experience.  In  the  simple  chronic  fibrous  form  the  essential  process 
is  a  thickening  of  the  fibrous  layers  of  the  membrane  due  in  many 
instances  to  inflammatory  changes,  but  frequently  to  a  general 
fibrosis  with  this  local  manifestation,  as  in  certain  types  of  syphilis, 
akromegalia,  arteriocapillary  fibrosis,  and  the  like.  Hess^  thus 
describes  this  lesion  as  a  local  manifestation  of  a  general  chronic 
serositis.  The  thickening  may  be  entirely  limited  to  a  single  layer 
of  the  pericardium,  in  which  instance  it  is  almost  invariably  the  vis- 
ceral layer  which  is  so  involved,  but  in  most  examples,  and  especially 
when  it  follows  a  previous  serofibrinous  or  purulent  inflammation 
both  layers  are  diseased,  but  the  visceral  to  the  greater  degree.  Occa- 
sionally one  finds  extensive  plaques  of  thickening  without  general 
involvement  of  the  sheet,  and  here  the  changes  are  most  prominent 
about  the  base  and  over  the  auricles. 

Microscopically,  the  alterations  are  briefly  those  of  a  fibrous 
hyperplasia,  usually  with  more  or  less  still  active  round-cell  infiltra- 
tion, and  commonly  with  exudation  of  some  extent.  In  this  variety, 
and  also  in  cases  of  fibrous  pericarditis  with  adhesions,  when  the 
etiology  is  tuberculosis  or  syphilis,  the  characteristic  lesions  of  these 
infections  may  be  present,  although  by  no  means  invariably. 

In  chronic  pericarditis,  with  adhesions,  a  very  wide  range  exists 
between  those  cases  in  which  only  a  few  fibrous  strands  unite  the 
visceral  and  parietal  membrane  and  those  in  which  the  uftion  is 
complete  and  of  dense  scar  tissue.  In  our  statistical  studies  we  have 
placed  in  this  class  only  those  cases  which  showed  fairly  extensive 
synechia,  but  it  is,  of  course,  manifest  that  all  degrees  of  adhesion 
may  exist,  depending  probably  on  the  nature  and  extent  of  the  pri- 
mary process  and  on  its  rapidity  of  absorption  or  replacement.  In 
our  experience  when  the  union  has  been  incomplete  we  have  found 
the  most  numerous  adhesions  immediately  about  the  apex  or  just 
over  the  auricles,  but  in  this  particular  the  cases  vary  greatly. 

Tuberculous  Pericarditis.  As  has  been  stated  by  Osier,  pericarditis 
caused  by  tuberculosis  may  manifest  itself  either  with  distinct  and 
demonstrably  tuberculous  lesions,  as  miliary  tubercles  or  caseous 

'  Eine  Klinische-experimentelle  Studie,  Marburg,  1902. 
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masses,  or  it  may  l«'  found  as  a  simple  fibrous  thickening  of  the 
membrane  with  or  without  adhesions.  AUhou<fh  in  (he  hitter  ease  the 
chani^e  is  unquestionalily  inchreetly  chie  to  the  tuborcle  bacilhis,  if 
the  specific  baciUi  or  (hstinctly  tuberculous  changes  cannot  be  demon- 
strated, we  have  chosen  to  class  such  examples  as  chronic  fibrous  or 
adhesive  pericarditis,  due  to  tuberculosis  and  not  as  true  tuberculous 
pericarditis.  In  most  instances  of  this  nature  it  has  been  fountl  that 
the  pericartlial  change  is  but  a  local  example  of  a  more  or  less  general 
fibrosis.  As  will  be  shown  later  in  our  study,  tuberculous  infection  of 
the  pericardium  may  cause  practically  any  sort  of  anatomical  peri- 
carditis, from  serofibrinous  or  hemorrhagic  to  purulent,  fibrous,  or 
adhesive,  a  fact  which  we  think  should  be  more  generally  recog- 
nized. This  may  depend  on  the  varying  degree  of  virulence  of  the 
organism,  on  the  resistance  of  the  body  and  its  reaction,  but  probably 
still  more  on  the  nature  of  the  contaminating  organisms. 

In  tuberculous  pericarditis  of  the  chronic  variety  the  membrane 
is,  in  our  experience,  generally  much  thickened  and  is  studded  with 
yellow  necrotic  areas,  which  are  softening  tubercles.  When,  on  the 
other  hand,  the  change  is  but  a  chronic  stage  of  an  acute  tuberculosis 
of  the  serosa,  as  in  some  slow  cases  of  general  miliary  tuberculosis, 
obliteration  of  the  cavity  may  not  be  present,  but  only  occasional 
shreds  of  adhesion  are  demonstrable.  In  practically  all  cases  of 
tuberculosis  of  the  pericardium,  tubercle  formation  is  not  diffusely 
present,  but  is  associated  with  inflammatory  changes  of  clearly 
simple  nature,  and  organisms  other  than  the  tubercle  bacillus  are  also 
etiologically  concerned.  Indeed,  in  most  cases,  from  a  study  of  the 
lesions  one  is  impressed  with  the  idea  that  the  tubercle  bacillus  is 
here  a  relatively  inactive  organism,  and  that  other  agents  are  probably 
much  more  directly  involved  in  the  process. 

Syphilitic  Pericarditis.  Practically  the  same  conditions  obtain 
as  in  tuberculosis.  Unless  distinctly  syphilitic  lesions  can  be  demon- 
strated in  the  pericardium,  an  admittedly  rare  condition,  the  lesion 
should  not  be  classed  as  syphilitic  pericarditis,  although,  as  we  show 
later  on,  various  forms  of  pericarditis  may  be  caused  by  syphilitic 
infection,  a  fact  not  generally  recognized.  There  is  now  no  doubt 
that  any  of  the  various  anatomical  forms  of  pericarditis,  either 
acute  or  chronic,  may  be  caused  by  the  syphilitic  virus.  As  might  be 
expected,  however,  only  a  relatively  small  proportion  show  typical 
syphilitic  pictures.  In  these,  accompanying  syphilitic  changes  in  the 
myocardium  are  the  rule.  In  passing,  however,  it  is  interesting  to  note 
that  in  the  two  instances  of  gumma  of  the  heart,  which  occurred  in 
the  service  of  one  of  us,  no  pericardial  changes  of  note  were  present. 
In  the  average  case  of  syphilitic  pericarditis  the  membrane  shows  a 
more  or  less  diffuse  thickening,  and  it  is  only  on  microscopic  exami- 
nation that  changes  suggestive  of  syphilis  appear.  It  is  manifested 
usually  by  perivascular  infiltration,  nuclear  fragmentation,  and  a 
distinct  tendency  to  necrosis,  as  well  as  toward  hyperplasia  of  the 
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connective  tissue.  It  is  probal)!}'  partly  for  this  reason  that  syphiHtic 
pei-icarditis  has  been  so  rarely  reported.  Cjiimraa  of  the  pericardium 
has  never  occurred  in  our  experience,  and  McPhedran  states  that  but 
three  cases  have  been  recorded. 

Traumatic  pericarditis  does  not  deserve  a  separate  classification 
from  the  pathological  standpoint,  since  in  most  instances  the  actual 
pericarditis  is  due  not  to  the  traumatism,  but  to  infecting  agents 
introduced  with  it.  It  occurs  mostly  in  surgical  practice,  and  the 
changes  induced  depend  on  the  nature  of  the  contributory  infection. 
The  cases  of  perflation  of  the  pericardial  sac  with  foreign  bodies 
from  the  oesophagus  and  stomach  are  very  interesting,  and  the  conse- 
quent pericarditis  is  invariably  of  a  purulent  type.  The  elder  Flint 
thus  cites  in  his  text-book  a  case  following  perforation  and  infection 
from  the  swallowing  of  false  teeth.  Personally,  we  have  never  seen 
a  case  of  this  nature  in  man,  but  it  is  common  in  the  ruminants,  and 
several  years  ago  one  of  us  reported  such  a  case  in  a  buffalo,  when  the 
perforating  body  was  a  bale  wire,  quite  a  common  circumstance,  I 
am  told,  amono;  domestic  animals. 

Mechanical  pericarditis  also  does  not  exist  as  a  distinct  pathological 
entity,  although  it  is  a  clinical  condition  of  some  importance.  It  is 
seen  most  frequently  as  a  serofibrinous  inflammation,  occurring  in 
such  conditions  as  dilatation  of  the  heart  or  from  overaction,  often- 
times with  more  or  less  dilatation.  It  is  seen,  for  example,  in  Graves' 
disease,  two  marked  instances  of  which  have  been  observed  in  our 
service.  Although  the  most  common  anatomical  change  found  in 
these  cases  is  a  serofibrinous  inflammation,  fibrous  hyperplasia  also 
occurs  with  relative  frequency.  Rubino  produced  acute  pericarditis 
in  animals  by  experimental  trauma,  and  we  all  have  noted  its  fre- 
quency in  tube-fed  animals. 

Knox*  describes  a  further  form  of  pericarditis  characterized  by  the 
appearance  of  small  fibrous  nodules  along  the  course  of  the  arteries 
of  the  epicardial  layer,  not  entirely  unlike  the  syphilitic  form  de- 
scribed hy  Balzer.^  According  to  Knox  this  pericardial  inflamma- 
tion is  caused  primarily  by  lesions  of  a  degenerative  character  in  the 
walls  of  the  coronary  arteries.  We  have  not  personally  observed 
this  form,  except,  perhaps,  in  those  cases  due  to  marked  coronary 
arteriosclerosis,  when  the  superjacent  epicardium  was  thickened, 
hyperplastic,  and  more  or  less  infiltrated;  we  have  not  considered 
such  instances  as  frank  pericarditis  in  this  study. 

Etiology.  It  is  very  questionable  if  a  primary  idiopathic  pericar- 
ditis exists.  At  least,  if  it  ever  occurs  it  is  a  very  rare  condition,  and 
even  in  reported  instances  ThoreP  discusses  the  probability  of  most  of 
the  recorded  cases  being  tuberculous  or  the  result  of  hemic  infections 
of  other  varieties.    It  is  certain  then  that  pericarditis  is,  almost  with- 

*  Jour.  Exp.  Med.,  1899,  iv,  245.  »  Arcliiv  der  Phys.,  1883,  vi,  93. 

6  Ergeb.  der  allg.  Path.  u.  Path.  Anat.,  1909,  S.  921. 
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out  exception,  a  secondary  lesion  or  a  complication  in  some  other 
disease  or  dyscrasia.  This  statement  is  now  ji^enerally  accepted,  and 
holds  trne  except  for  the  relatively  iniinij)ortant  tranmatic  cases. 
In  <;eneral  onr  stndy  npholds  the  usual  conceptions  in  reo-ard  to  the 
etiolotjical  factors  chiefly  concerned  in  tlie  production  of  peri- 
carditis, but  in  the  investigation  of  the  literature  of  the  subject  we 
have  been  impressed  with  the  fact  that  in  most  reports  the  statistical 
conclusions  are  based  on  clinical  findings  only,  or  in  some  instances 
on  bacteriolotj^ical  investitjation  alone,  and  are,  tiierefore,  less  apt  to 
be  accurately  based  than  when  the  data  have  been  derived  from 
complete  postmortem  examinations  aided  in  many  cases  by  histories, 
clinical  notes,  and  bacterial  examinations,  as  in  our  statistics. 

In  the  acute  serofibrinous  type  of  pericarditis  lobar  pneumonia 
leads  as  the  most  frequent  cause,  and  was  present  in  2G  out  of  the 
total  of  67  instances.  This  is  in  direct  contradiction  to  the  statement 
of  von  Schrotter,  who  states  that  pneumonia  is  not  shown  in  his 
observation  as  an  especially  frequent  cause  of  pericarditis.  This 
apparent  discrepancy  is  largely  explained  by  the  clinical  observa- 
tion, which  I  am  sure  has  been  apparent  to  all  of  us,  namely,  that 
certain  epidemics  of  pneumonia  have  been  characterized  by  the 
frequency  of  pericarditis  as  a  complication,  and  in  other  years  other 
complications  have  been  more  common.  For  example,  nearly  all  the 
hospital  physicians  in  New  York  City  remarked  on  the  great  fre- 
cpiency  of  pericarditis  in  the  pneumonia  epidemic  of  1906,  during 
which  time  my  statistics  were  partly  collected. 

In  most  instances  pericardial  infection  in  lobar  pneumonia  has 
taken  place  by  transmission  by  direct  contact  in  so  far  as  could  be 
determined  by  the  local  condition  of  the  adjacent  pleura  and  medi- 
astinal tissues,  although,  of  course,  lymphatic  or  hemic  transmission 
cannot  be  exdudefl  in  this  general  infection.  Four  cases  of  pericar- 
ditis of  the  serofibrinous  type  were  found  to  have  developed  in  the 
course  of  bronchopneimionia,  and  three  from  simple  pleurisy  without 
pulmonary  involvement. 

Rheumatism  has  been  quite  generally  reported  as  the  most  fre- 
quent condition  in  which  pericarditis  of  the  serofibrinous  variety 
develops.  When  we  recall  that  under  the  head  of  rheumatism  must 
be  included  many  presumably  septic  conditions  incorrectly  diagnos- 
ticated, it  is  readily  understood  why  this  disease  has  been  so  generally 
accepted  as  the  most  frequent  cause  of  pericarditis.  In  our  observa- 
tions, which  it  must  be  remembered  are  foimded  on  postmortem  and 
not  on  clinical  evidence  alone,  rheumatism  was  found  to  be  the  factor 
in  but  7  out  of  the  67  instances.  Von  Schrotter  reports  acute  rheu- 
matism as  the  cause  in  30  per  cent,  of  cases,  von  Harrass  in  7  per 
cent.,  Pribram  in  5.2  per  cent.,  and  Eichorst  in  3  per  cent.  We  must, 
however,  not  fail  to  recollect  that  in  this  respect  clinical  data  may 
sometimes  be  the  more  valuable,  since  the  larger  percentage  of  tiiese 
instances  of  rheumatic  pericarditis  recover,  leaving  no  traces  which 
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can  be  afterward  definitely  ascribed  to  rheumatism  anatomically. 
Again,  in  regard  to  rheumatism  all  clinical  observers  are  united  in 
admitting  that  the  percentage  of  pericarditis  as  a  complication  varies 
greatly  in  different  years.  Poynton,  in  his  book,  states  that  he  has 
isolated  Diplococcus  rheumaticus  from  the  pericardial  effusion  in 
a  high  percentage  of  cases  of  pericarditis,  and  he,  therefore,  assumes 
tiiat  all  these  instances  are  examples  of  true  rheumatic  infection. 
Until  the  relationship  between  acute  rheumatic  fever  and  the  diplo- 
coccus of  Poynton  and  Paine  has  been  more  definitely  demonstrated 
most  of  us  will  be  inclined  to  accept  this  evidence  as  far  from  positive. 

Six  of  our  cases  developed  in  the  course  of  general  sepsis  and  two 
took  place  in  generalized  tuberculosis,  without,  however,  the  presence 
of  tubercle  bacilli  or  tubercles  in  the  pericardium;  in  other  words, 
they  were  the  result  of  the  mixed  infection. 

But  five  instances  of  serofibrinous  pericarditis  developed  in  the 
course  of  renal  disease,  a  considerably  smaller  percentage  than  is 
shown  in  most  statistics,  and  probably  accounted  for  by  the  fact  that 
our  data  were  collected  from  postmortem  and  not  clinical  records. 
Four  w^ere  due  to  acute  and  one  to  chronic  nephritis. 

Five  cases  developed  as  a  result  of  syphilitic  infection,  four  in  the 
tertiary  stage.  In  these  examples  no  typically  syphilitic  lesions  were 
demonstrable  in  the  pericardium,  although  the  predisposing  influ- 
ence was  clearly  syphilitic  infection.  Alcoholism,  acute  myocarditis, 
and  asthenia  appear  as  the  etiological  or  determining  factors  in  two 
instances  each.  In  but  one  case  could  no  probable  etiology  be  found, 
but  this  instance  was  not  submitted  to  bacteriological  investigation. 

Finally,  in  regard  to  the  etiological  factors  concerned  in  the  pro- 
duction of  acute  serofibrinous  pericarditis,  it  will  be  observed  that 
general  bacterial  infections  predominated  in  a  high  percentage  (46 
out  of  67). 

In  our  eighteen  instances  of  purulent  pericarditis  generally  septic 
conditions  naturally  lead,  although  this  was  demonstrable  in  but 
seven.  Lobar  pneumonia  with  apparently  direct  transmission  of  the 
infection  was  present  in  three  instances  and  purulent  pleurisy  in  two. 
Three  formed  the  terminal  picture,  following  rupture  of  a  tuberculous 
abscess  of  the  lung  wdth  direct  invasion  of  the  pericardium,  but 
without  the  formation  of  tubercles,  although  doubtless  these  would 
have  developed  had  the  patient  not  promptly  died  from  the  resulting 
general  septic  condition,  of  which  the  pericarditis  w^as  evidently  but 
a  part.  Three  cases  of  apparently  idiopathic  purulent  pericarditis 
appear  in  which,  while  a  generally  septic  condition  was  present,  no 
other  presumably  primary  focus  of  suppuration  could  be  discovered. 
•  But  eight  instances  of  chronic  fibroid  pericarditis  independent  of 
adhesions  occur  in  our  series.  Of  these,  tuberculosis  (without  tuber- 
culous lesions  in  the  pericardium)  leads  in  four  examples,  and  chronic 
nephritis  appears  as  the  probable  exciting  cause  in  two. 

In  chronic  adhesive  pericarditis,  sixty-one  instances  of  which  occur 
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in  our  list,  tuberculosis,  whicli  was  demonstrable  in  17  cases,  appears 
as  the  most  constant  etioloi^ical  factor.  In  none  of  these  were  tuber- 
culous lesions  present  in  the  pericartlium,  and  the  change  seems  then 
(()  have  been  induced  by  the  general  toxemia  of  the  disease  rather 
than  by  the  immediate  action  of  the  tubercle  bacillus.  This  state- 
ment is  in  general  accord  with  the  conclusions  of  most  of  those  who 
have  made  a  special  study  of  pericarditis  in  its  relationship  to  tuber- 
culosis. In  most  instances  the  fibrosis  does  not  appear  to  have  been 
the  result  of  a  direct  transmission  of  the  inflammatory  process  from 
the  luuf:;  and  plucra,  but  to  have  followed  the  toxemia  of  the  disease. 
( )sler,  for  example,  states  that  as  a  cause  of  pericarditis  tuberculosis 
follows  hard  upon  acute  rheumatic  fever. 

Arteriocapillary  fibrosis,  with  the  pericardial  lesion  as  a  local 
manifestation,  appears  as  the  second  most  frequent  cause  of  this  form 
of  pericarditis.  It  was  present  in  1 1  of  our  cases.  We  believe  that  the 
importance  of  this  etiological  factor  has  been  very  commonly  over- 
looked by  most  writers,  who  have  in  many  instances  attributed  the 
changes  to  nephritic  disease,  the  "uremic  pericarditis"  of  Banti, 
whereas  the  renal  changes  were  but  a  part  of  the  end  result  of  the 
primary  arteriocapillary  disease.  Independent  and  clearly  etiologi- 
cally  important,  nephritis  could  be  traced  in  but  2  of  our  cases, 
while  Bulil  finds  it  causative  in  35  per  cent,  of  his,  Mamberger  in 
14  per  cent.,  and  Frerichs  found  it  probably  causative  in  18  out  of 
292.  Banti,^  in  two  carefully  observed  cases,  came  to  the  conclusion 
that  the  nephritic  type  of  pericarditis  is  caused  by  the  toxic  factors 
present  in  nephritis,  and  states  that  he  was  able  to  reproduce  the 
lesion  experimentally.  It  seems  highly  probable  that  the  frequency 
of  terminal  infection  in  uremia  may  bear  some  relationship  to  the 
development  of  pericarditis  in  nephritic  conditions;  although  per- 
haps the  distant  cause  of  the  lesion,  it  would  not  be  so  considered 
in  our  study. 

Syphilis,  with  its  general  tendency  to  fibrosis  and  inflammatory 
changes,  has  been  found  as  the  most  probable  factor  in  10  out  of  our 
61  cases.  In  none  of  these,  however,  could  definitely  syphilitic 
alterations  be  demonstrated  in  the  pericardium,  and  we,  therefore, 
assume  that  the  pericardial  lesions  were  but  local  evidences  of  the 
general  tendencies  shown  in  this  disease.  We  believe  that  the 
relationship  of  syphilis  in  this  respect  has  been  very  generally  unre- 
cognized by  previous  writers  on  this  subject,  most  of  whom  exclude 
syphilis  as  the  prol)able  cause  unless  definitely  syphilitic  changes  are 
demonstrable  in  the  membrane.  This  is  by  no  means  in  accord  with 
the  accepted  bearing  of  syphilis  on  such  conditions  as  hepatitis, 
nephritis,  and  myocarditis,  all  lesions  very  similar  in  nature  histologi- 
cally to  chronic  adhesive  pericarditis.  Alcholism,  with  an  anatomical 
picture  somewhat  similar  to  the  changes  found  in  cases  of  syphilitic 

^  Ueber  uriimische  Pericarditis,  Zentralbl.  f.  path  Anat.,  1894,  461. 
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nature,  appears  in  nine  instances  out  of  the  sixty-one,  and  we  find  in 
going  over  the  hterature  that  the  rehitionship  of  this  chronic  drug 
poisoning  has  been  also  very  generally  overlooked  by  most  authors, 
many  of  whom  do  not  even  mention  it.  Even  a  slight  knowledge  of 
the  nature  of  the  general  changes  which  occur  in  chronic  alcoholism 
is  such  as  fully  to  convince  one  of  its  probable  important  bearing  on 
pericarditis,  particularly  of  this  form. 

Chronic  endocarditis  was  concerned  in  but  four  examples  of  peri- 
cardial adhesions,  in  all  of  which  the  mechanical  factors  resulting 
from  irregular  action  and  cardiac  dilatation  appear  to  have  been 
prominent. 

The  relatively  small  occurrence  of  rheumatism  as  an  etiological 
factor  in  these  chronic  cases  is  notable  in  our  series.  It  was  found  in 
onlv  four  cases.  This  probably  is  misleading,  for  again  our  statistics 
have  been  mostly  founded  on  anatomical  studies,  and  in  some 
instances  the  histories  were  either  entirely  wanting  or  deficient  in 
regard  to  this  important  question.  Further,  other  chronic  conditions 
are  very  apt  to  be  associated  with  rheumatism  to  such  a  degree  as  to 
distract  one's  attention  from  the  rheumatic  factor;  thus,  alcoholism, 
tuberculosis,  syphilis,  and  arteriocapillary  fibrosis  are  all  conditions 
frequently  following  or  associated  with  rheumatism,  any  of  which 
present  more  characteristic  and  definite  anatomical  changes.  Per- 
sonallv,  we  are  fully  convinced  that  the  general  opinion  in  regard 
to  the  close  relationship  especially  between  rheumatism  and  the 
chronic  adhesive  form  of  pericarditis  is  correct. 

But  6  cases  of  true  tuberculous  pericarditis  were  found  in  our 
series  of  150.  None  of  these  were  primary,  and,  indeed,  primary 
tuberculosis  of  the  pericardium  is  a  most  rare  condition  in  the  litera- 
ture; that  is,  cases  in  which  actual  tubercle  bacilli  or  tubercles  have 
been  demonstrable  in  this  membrane  and  not  elsewhere.  All  of  our 
six  instances  developed  in  the  course  of  a  more  or  less  generalized 
tuberculosis,  that  is,  in  tuberculous  bacteremia  rather  than  in  merely 
localized  tuberculosis  of  the  lung  or  pleura.  This  fact  is  especially 
interesting  when  we  recollect  that  up  to  recently  it  was  rather  gener- 
ally conceded  that  a  high  percentage  of  cases  of  pericarditis  with 
adhesions  were  really  tuberculous.  This  false  impression  seems  to 
have  originated  from  the  great  frequency  of  tuberculous  toxemia  as  a 
cause  of  chronic  pericarditis,  and  because  of  inadequate  anatomical 
study  of  the  thickened  membrane  in  cases  of  pericarditis  with  adhe- 
sions. Considering  the  great  frequency  of  tuberculosis  in  its  relation- 
ship to  pericarditis,  the  relative  immunity  which  the  pericardium 
enjoys  against  this  type  of  inflammation  is,  indeed,  striking. 

A  very  similar  condition  of  affairs  exists  in  regard  to  syphilis  in  its 
relationship  to  pericarditis,  and  the  relative  immunity  here,  as  in 
tuberculosis,  can  perhaps  be  best  explained  by  the  theory  of  McPhe- 
dran,  who  asusmes  that  it  is  due  to  the  relatively  slight  vascularity  of 
the  membrane.     In  but  a  single  case  of  our  150  could  definite  acute 
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syphilitic  cliantjjt's  Ik*  shown.  This  was  jiii  r\ainj)l('  of  early  hut  very 
severe  secoiKhiry  syphilis,  in  which  death  tollowed  tioni  perforation  of 
an  acnte  syj)hilitic  ulcer  of  the  aorta,  i>ut  in  which  an  acute  sy])hilitic 
jjrannloniatous  j)ericar(iitis  with  inllanunation  of  nearly  all  the  serous 
nuMuhranes  was  (lenionstral)le.  We  have  already  discussed,  however, 
the  important  relationshij)  which  syphilis  probably  bears  to  the 
develoj)nient  of  the  chronic  adhesive  form  of  pericarditis,  llosen- 
thal,"*  however,  states  that  although  it  is  generally  as-sumed  that 
syphilitic  pericarditis  occurs  only  in  conjunction  with  syphilitic 
disease  of  the  myocardium,  it  may  do  so  independently,  and  Schone- 
mann  also  reports  such  an  instance.  The  cases  recorded  by  Virchow, 
Hicord,  Mracek,  and  Ilerxlieimer  all  showed  definitely  syphilitic 
involvement  of  the  myocardium. 

Xo  discussion  of  the  occurrence  of  pericarditis  in  diseases  of 
infancy,  as  in  measles,  scarlatina,  and  the  like,  has  been  presented, 
as  our  experience  has  ])een  limited  to  adults. 

Although  there  is  more  or  less  general  unanimity  of  opinion  in 
regard  to  the  conditions  in  w^hich  pericarditis  is  prone  to  arise,  the 
immediate  local  determining  factors  which  in  any  given  case  cause 
the  onset  of  the  pericarditis  are  by  no  means  clearly  shown.  It  has 
already  been  pointed  out  that  on  account  of  the  relatively  small 
blood  supply  of  the  membrane  it  is  rather  less  likely  to  become 
involved  in  bacteremic  processes  than  other  similar  membranes,  as 
those  of  the  brain,  for  example.  In  this  regard  the  observations  of 
Charrin,  however,  tend  to  demonstrate  that  the  metabolic  products 
of  bacterial  growth  when  in  the  proximity  of  the  pericardium  tend  to 
favor  involvement  of  the  membrane. 

The  predisposing  influence  of  local  traumatism,  even  though  of 
slight  degree,  has  lieen  apparently  fully  demonstrated,  the  principle 
involved  being  apparently  that  of  the  locus  minoris  resistentiee.  This 
well-recognized  fact  has  been  corroborated  by  the  experiments  of 
Banti,  who  first  caused  irritation  of  the  membrane  by  the  injection 
of  turpentine  or  by  the  mere  puncture  w^ith  a  platinum  needle,  sub- 
.sefjuently  producing  an  experimental  bacteremia  with  the  pneu- 
mococcus,  w'hen  a  pneumococcic  pericarditis  was  quite  constantly 
produced.  Rubino  caused  a  typical  pericarditis  by  the  preliminary 
infliction  of  a  blow  over  the  pericardium  or  even  over  the  thorax  at 
large,  and  the  subsequent  injection  into  the  blood  stream  of  virulent 
staphylococci.  Somewhat  similar  experiments  have  been  conducted 
with  the  diplococcus  rheumaticus  by  Poynton  and  Paine.  Stern® 
thinks  that  other  and  less  definite  injuries  to  the  thorax  may  be  the 
determining  factor,  especially  when  mediastinal  hemorrhages  are 
induced.  These  observations  are  in  a  way  corroborated  by  certain 
experiments  of  our  own,  in  which  we  have  noted  the  great  fre- 

«  Berl.  Iclin.  Woch.,  1900,  Nos.  47,  48. 

9  Ueber  traumatische  Enstehung  innere  Kraiikheiten,  Jena,  1900. 
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quency  of  pericarditis,  especially  of  the  serofibrinous  form,  in  animals 
tube-fed  for  considerable  periods,  in  which  traumatisms  to  the 
mediastinal  tissues  resulted  from  the  frequent  passage.  Pericarditis 
is  very  prone  to  develop  in  these  animals  even  when  no  bacteremia 
preexists,  although  in  most  of  our  experiments  the  general  resistance 
of  the  tissues  was  already  reduced  by  drug  administration  and 
terminal  infection  was,  of  course,  thereby  favored. 

Clinical  observation  has  also  led  us  to  consider  the  role  which 
overaction  of  the  heart  plays,  as  in  Graves'  disease,  in  nephritis  with 
elevated  blood  pressure,  and  in  the  numerous  conditions  in  which 
rapid  action  of  the  heart  oftentimes  with  more  or  less  dilatation  of 
its  chambers  occurs.  Although  as  yet  our  data  do  not  warrant  us 
in  more  than  a  very  tentative  statement,  we  believe  that  these  factors 
do  play  a  very  important  role  in  the  determination  of  pericarditis 
in  cases  in  which  it  might  not  otherwise  develop. 

The  Association  of  Other  Lesions  with  Pericarditis.  In 
this  relationship  more  interest  is  derived  from  the  bearing  of  the  con- 
comitant lesions  upon  the  pericarditis  than  of  the  pericarditis  upon 
them,  for  while  it  may  be  caused  by  or  follow  in  the  wake  of  several 
other  lesions,  there  are  very  few  lesions  which  follow  or  result  pri- 
marily from  pericarditis.  Nevertheless  the  association  of  concomitant 
lesions  in  the  heart  and  other  viscera  with  pericarditis  becomes  at 
times  of  diagnostic  and  prognostic  value,  more  so,  however,  as  indica- 
tive of  the  general  process  or  condition  in  which  the  pericarditis  has 
originated  than  of  any  direct  value  in  the  immediate  diagnosis  or 
management  of  the  pericardial  change  itself. 

Entirely  as  one  would  expect,  the  lesions  most  constantly  associated 
with  pericarditis  are  changes  in  the  pleura.  In  our  150  cases  pleural 
lesions  were  present  in  136.  In  well  over  half  of  these  cases  it  appears 
that  the  pleural  change  is  the  more  anterior,  and  that  the  pericardial 
alteration  occurred  later,  perhaps  even  as  a  result  of  the  pleural 
lesion,  though  still  back  of  this  relationship  is  the  general  disease 
or  condition  in  the  course  of  which  the  two  membranous  inflamma- 
tions developed. 

A  direct  relationship  between  pericardial  and  pleural  lesions  is 
best  shov/n  in  the  acute  serofibrinous  cases,  in  which  out  of  the  total  of 
67  instances,  60  showed  pleural  changes;  in  36  of  these  the  lesions 
were  identical  in  character.  In  11  others  chronic  inflammatory 
changes  were  present  in  the  pleural  sheet,  which,  nevertheless,  also 
appears  to  have  had  a  direct  bearing  on  the  onset  of  the  adjacent 
pericardial  inflammation.  Four  cases  of  purulent  pleurisy  appear  to 
have  been  the  point  of  origin  of  the  acute  serofibrinous  pericarditis, 
so  that  in  51  out  of  67  cases  the  pericarditis  seems  to  have  appeared 
as  secondary  to  a  like  or  similar  process  in  the  pleura. 

This  pleuropericardial  relationship  is  even  more  clearly  shown  in 
the  cases  of  purulent  pericarditis  when  associated  changes  were  pres- 
ent in  all  except  one.    Purulent  pleurisy  was  present  in  9  out  of  the 
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18  cases,  and  in  5  others  the  pleural  change  was  serofibrinous  in 
nature;  possibly,  however,  in  these  last  five,  secondarv  to  the  peri- 
carditis. In  3  out  of  the  4  rcniainino-  cases  the  pleural  changes  were 
chronic  inflanunatory. 

The  association  between  chronic  adhesive  pericarditis  and  pleurisy 
is  less  definite,  but  the  pleura  was  found  involved  in  48  out  of  the 
()1  cases.  In  31  of  these  the  pleural  change  was  like  that  in  the 
pericardium,  which  wt)uld  seem  to  suggest  a  common  origin.  It  is 
very  important  to  note  in  this  regard  that  in  but  two  instances  was 
the  pleural  inflammation  demonstrably  tuberculous  when  the  peri- 
cardial change  was  simply  chronic  inflammatory  in  nature.  In  three 
examples  the  pericardial  lesion  certainly  was  not  secondary,  but 
perhaps  rather  causative  of  the  pleural  change,  since  the  pericarditis 
was  a  chronic  adhesive  one  and  the  pleurisy  acute.  In  six  instances 
both  acute  and  chronic  alterations  were  demonstrable  in  the  pleura. 

In  our  G  cases  of  tuberculous  pericarditis,  tuberculous  pleurisy  was 
present  in  4,  and  the  other  2  were  examples  of  general  miliary  tuber- 
culosis, in  which  for  some  reason  the  pleural  membranes  appear  to 
have  escaped  invasion. 

Although  some  authors  have  assumed  a  more  or  less  direct  rela- 
tionship between  pericarditis  and  endocardial  disease,  this  does  not 
seem  to  be  borne  out  by  the  study  of  our  series.  From  our  records 
it  seems  even  highly  problematical  if  there  be  any  significant  relation- 
ship between  these  processes.  Thus,  of  our  serofibrinous  cases,  46 
of  which  were  caused  by  bacteremia  of  some  variety,  only  10  showed 
acute  endocardial  changes;  7  of  these  were  unquestionably  rheumatic, 
and  bore  no  other  relation  to  the  pericarditis  than  that  both  had  a 
probably  common  etiology.  The  fact  that  28  out  of  these  67  instances 
showed  chronic  endocardial  changes  is  believed  to  be  of  no  bearing, 
but  to  be  explained  by  the  great  relative  frequency  of  chronic  endo- 
carditis. All  these  cases  were  very  carefully  gone  into  under  the 
supposition  that  deficient  muscular  action,  with  perhaps  dilatation 
and  mechanical  friction  might  have  predisposed  toward  the  peri- 
carditis. This  probability  could  not  be  sustained  in  any  of  these 
instances  except  when  other  changes  to  be  mentioned  later  on  were 
present. 

This  lack  of  correlation  between  endocardial  and  pericardial 
disease  is  further  emphasized  in  the  purulent  cases,  which  although, 
universally  due  to  bacteremic  conditions  were  unassociated  with 
endocardial  lesions  of  an  acute  character,  except  in  one  instance. 
From  these  cases  one  may  apparently  more  or  less  definitely  assume 
that  infection  is  rarely  borne  by  the  route  of  the  cardiac  vessels  from 
the  endocardium  to  the  pericardium,  or  vice  versa. 

Acute  endocardial  alterations  were  entirely  absent  in  the  61  cases 
of  chronic  adhesive  pericarditis,  but  in  35  chronic  endocardial 
inflammation  was  present,  but  in  no  such  degree  or  form  in  any  as  to 
indicate  probable  dependent  or  etiological  relationship. 
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Myocardial  alterations  are  present  in  the  majority  of  cases  of  peri- 
carditis, but  that  this  lesion  has  more  than  an  accidental  or  common 
etiological  relation  in  most  instances  does  not  seem  likely.  Nineteen 
of  the  acute  serofibrinous  cases  were  accompanied  by  acute  paren- 
chymatous degeneration  of  the  heart  muscle.  Study  of  these  shows 
that  in  but  a  very  small  number  was  the  pericardial  lesion  in  any 
likelihood  responsible  for  the  myocardial  disease,  which  in  most 
cases  was  clearly  due  to  the  general  toxemia  of  the^disease  in  which 
the  pericarditis  had  developed.  On  the  other  hand,  a  certain  number 
of  cases  are  present  in  which  the  dilatation  and  deficient  muscular 
action  of  the  myocardium  consequent  upon  the  myocardial  disease 
may  have  had  a  predisposing  or  determining  effect  in  the  evolution 
of  the  pericarditis.  This  suggestion  is  given  further  probability  by 
the  occurrence  of  eighteen  examples  of  fatty  degeneration  of  the 
myocardium  in  which  no  derivative  efifect  of  the  pericarditis  can  be 
assumed,  but  rather  the  contrary,  and  this,  in  our  belief,  is  one  of 
the  factors  which  favors  the  appearance  of  terminal  pericarditis  in  the 
numerous  conditions  in  which  myocardial  degeneration  or  deficiency 
is  shown.  That  fatty  degeneration  bears  an  especially  important 
relationship  is  also  suggested  by  the  fact  that  but  six  instances  of 
fibroid  myocarditis  were  associated  with  the  pericarditis,  a  very 
sharp  contrast  to  the  occurrence  of  the  fatty  degeneration,  which  in 
most  cases  was  further  suggestive  by  the  concomitant  occurrence  of 
more  or  less  dilatation.  In  20  of  the  acute  serofibrinous  cases 
absolutely  no  myocardial  lesions  could  be  made  out,  and  it  is  most 
striking  to  note  that  only  2  of  the  67  showed  acute  inflammation  of 
the  myocardium. 

This  lack  of  effect  on  the  heart  muscle  of  the  adjacent  inflamma- 
tory process  is  still  more  vividly  illustrated  in  the  purulent  cases, 
of  which  only  two  showed  acute  inflammatory  lesions  in  the  muscle. 
Nine  of  the  18  naturally  showed  parenchymatous  degeneration  of 
greater  or  less  degree,  and  in  6  fatty  degeneration  was  associated. 

All  of  the  8  cases  of  chronic  fibroid  pericarditis  without  adhesions 
showed  myocardial  lesions,  among  which  there  were  2  of  fatty  degen- 
eration, 3  of  fibrosis,  2  of  brown  atrophy,  and  1  of  an  acute  and 
incidental  parenchymatous  degeneration. 

Of  the  61  cases  of  chronic  pericarditis  with  adhesions,  myocardial 
changes  were  entirely  absent  in  13.  Fifteen  showed  fatty  degenera- 
tion, 14  fibrosis,  and  7  brown  atrophy.  Careful  study  of  these  cases 
in  particular  was  made  in  order  that,  if  possible,  some  conclusions 
might  be  drawn  as  to  the  effect  on  the  myocardium  of  pericardial 
adhesions.  In  so  far  as  we  can  conclude  in  those  instances  in  which 
extensive  effects  on  the  heart  were  associated  with  pericardial  adhe- 
sions, the  myocardial  disease  was  in  most  cases  clearly  the  earlier, 
and  we  fail  to  find  in  our  series  of  cases  what  we  have  also  failed  to 
demonstrate  clinically,  namely,  that  adhesive  pericarditis  has  any 
very  important  or  serious  effect  on  the  anatomical  condition  of,  or  on 
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the  action  of,  the  heart.  In  .so  far  as  we  have  l)een  aMe  to  observe, 
some  of  the  eases  showing  most  pronounced  adhesions  chnically 
manifestetl  httle  or  no  evidence  of  carchac  emharrassment  vn/ess  the 
myocardium  itself  was  diseased ,  usually  j)rimarily  or  independently  so. 

None  of  our  six  cases  of  true  tuberculous  pericarditis  showed 
tuberculous  invasion  of  the  myocardium,  and  in  none  were  the  myo- 
canhal  lesions  apparently  due  to  the  pericarditis. 

Kenal  changes  are  so  universally  present  in  all  cadavers  that  it  is 
very  difficult  to  make  an  intelligible  analysis  of  the  occurrence  of 
changes  in  these  organs  in  association  with  pericarditis.  Manifestly, 
in  those  cases  showing  arteriocapillarv  fibrosis  alterations  of  this 
character  were  present  in  the  kidneys,  but  in  no  instance  were  we 
able  to  find  anything  indicative  of  any  inter-relationship  between 
pericarditis  and  renal  disease.  Neither  do  we  find  from  our  study  any 
indication  that  renal  disease  per  se  is  an  important  factor  in  the 
causation  of  pericarditis,  except  in  a  very  general  or  indirect  way, 
for  example,  when,  as  suggested  by  Thorel,  pericarditis  arises  as  a 
terminal  infection  or  perhaps  follows  myocardial  disease  of  renal 
origin. 

The  Cause  of  Death.  One  of  the  most  interesting  parts  of  our 
study  has  been  the  investigation  of  the  cause  of  death  in  pericarditis. 
This,  we  find,  is  only  very  rarely  due  to  the  pericarditis  itself.  In  but 
6  of  our  total  of  150  cases  was  pericarditis  mentioned  as  among  the 
causes  of  death.  In  five  of  these  instances  the  lesion  was  septic  in 
nature,  and  in  the  one  remaining,  serofibrinous,  due  to  a  general  in- 
fection, with  its  most  pronounced  focus  in  the  pericardium.  In  most 
cases  the  causa  mortis  has  been  the  general  disease  or  condition  in 
which  the  pericarditis  had  arisen  as  a  complication.  It  is  also  inter- 
esting to  note  that  notwithstanding  the  admitted  frequency  with 
which  rheumatism  acts  as  the  cause  of  pericarditis,  death  was  found 
to  result  from  definitely  rheumatic  changes  in  but  two  instances,  both 
examples  of  serofibrinous  pericarditis. 

Naturally,  septic  conditions  are  found  to  be  the  most  frequent  cause 
of  death  in  pericarditis, and  in  86  of  our  150  cases  death  resulted  from 
infections  exclusive  of  tuberculosis  and  syphilis.  In  some  of  these,  as 
in  17  cases  of  chronic  adhesive  pericarditis,  the  infections  were  appar- 
ently terminal  in  character;  8  of  them  were  thus  pneumonic  and  9 
simple  sepsis.  In  the  serofibrinous  cases  the  infections  were  for  the 
most  part  not  only  the  cause  of  death,  but  also  the  obvious  cause  of 
the  pericarditis.  In  the  serofibrinous  cases  it  is  interesting  to  note 
that  the  cause  of  death  was  an  inflammatory  process  adjacent  to  the 
pericardium  in  30  instances  of  lobar  pneumonia,  4  cases  of  broncho- 
pneumonia, 1  case  of  empyema,  and  9  cases  of  acute  endocarditis. 
Not  included  in  this  list  are  four  instances  of  death  from  acute 
myocarditis  and  four  from  acute  tuberculosis. 

In  chronic  adhesive  pericarditis  the  cause  of  death  appears  to  be 
absolutely  independent  of  the  pericardial  lesion,  which  w^e  have  come 
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to  consider  as  of  very  little  prognostic  importance.  Pericarditis  was 
not  even  mentioned  as  among  the  causes  of  termination  in  any  of 
these  cases,  and  in  but  5  instances  was  a  cardiac  dilatation  the 
immediate  cause  of  exitus.  After  a  careful  study  of  these  cases, 
in  three  only  can  the  pericardial  inflammation  or  adhesions  be 
considered  as  probably  actively  concerned  in  the  cause  of  death. 
Chronic  endocarditis  was  the  terminal  factor  in  4  instances,  acute 
endocarditis  in  1,  lobar  pneumonia  in  8,  sepsis  in  9,  empyema  in  1, 
and  tuberculosis  in  9.  General  changes  attributable  to  alcoholism 
appear  as  the  probable  cause  of  death  in  6  instances,  and  definitely 
syphilitic  lesions  in  4,  myocarditis  of  non-syphilitic  nature  in  4,  and 
traumatism  in  2. 

In  the  chronic  fibrous  form  of  pericarditis  without  adhesions  the 
cause  of  death  is  even  more  indefinitely  connected  with  the  peri- 
cardial lesion,  and,  taken  as  a  whole,  we  again  wish  to  express  our 
conviction  of  the  very  minor  role  which  pericarditis  in  any  form 
plays  in  prognosis,  except  as  a  measure  of  the  degree  or  extent  of  any 
general  infection. 

Conclusions.  In  conclusion,  we  wish  to  summarize  those  points 
which  have  especially  impressed  themselves  upon  us  in  the  course  of 
this  study,  although  some  of  the  evidence  leading  us  to  these  con- 
clusions has  been  but  incompletely  expressed  in  the  paper: 

Pericarditis  is  a  lesion  secondary  in  nature,  rarely  or  never  primary. 
The  complication,  for  such  it  must  be  considered,  is  in  most  cases  not 
in  itself  serious  except  when  of  the  suppurative  variety,  and  in  all 
instances  it  is  more  noteworthy  as  indicating  the  general  condition  in 
which  it  arises  than  on  account  of  its  own  importance.  It  is,  there- 
fore, of  little  relative  clinical  importance,  except  as  a  diagnostic 
index,  and  in  suppurative  cases.  True  myocarditis  is  infrequently 
associated  with  pericarditis,  but  myocardial  degeneration  is  com- 
monly found,  and  is  due  in  most  instances  not  to  the  pericarditis, 
although  generally  caused  by  the  same  condition  as  the  pericardial 
inflammation.  Death  rarely  results  in  pericarditis  from  this  lesion. 
Independent  myocardial  degeneration  leading  to  dilatation  of  the 
heart,  and  especially  fatty  degeneration  of  the  myocardium,  is  a 
predisposing  or  determining  factor  toward  pericarditis.  Overaction 
of  the  heart  may  induce  pericardial  inflammation.  Serofibrinous 
pericarditis  is  in  most  instances  an  evidence  of  generalized  bac- 
teremia. Chronic  adhesive  pericarditis  is  a  lesion  of  great  fre- 
quency, often  impossible  of  diagnosis,  and  in  itself  of  very  little 
clinical  significance  or  importance.  Serious  symptoms  arise  from 
adhesive  pericarditis  only  when  the  myocardium  itself  is  seriously 
diseased,  either  concomitantly  or  quite  independently.  The  signs 
usually  cited  as  characteristic  of  pericardial  synechia  develop  only 
when  mediastinal  inflammation  or  adhesions  of  marked  degree  are 
present  in  addition  to  the  pericarditis. 
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NORMAL  AUSCULTATORY  DIFFERENCES  BETWEEN  THE 
SIDES  OF  THE  CHEST. 

By  Richard  C.  Cabot,  M.D., 

ASSISTANT  PROFESSOR  OF  MEDICINE  IN  THE  HAHVARD  MEDICAL  SCHOOL,   BOSTOV. 

Differences  at  the  Bases  Behind.  From  those  who  are 
concerned  to  make  the  earliest  possible  diagnosis  of  pulmonary 
tuberculosis  we  hear  more  and  more  loudly  each  year  the  command 
to  study  with  all  possil)le  care  and  attentiveness  the  auscultatory 
ditt'erences  between  corresponding  portions  of  the  two  sides  of  the 
chest,  as  well  as  between  different  portions  of  the  same  lung.  The 
slightest  variation  in  pitch,  quality,  intensity,  or  duration  of  either 
inspiration  or  expiration  at  any  point,  as  compared  with  conditions 
in  the  corresponding  portion  of  the  other  lung,  is,  we  are  told,  a 
sign  to  be  noted,  since  it  may  be  one  of  the  factors  in  a  decision 
affecting  the  patient's  whole  future  life. 

If  this  is  true,  and  I  see  no  good  reason  to  doubt  it,  it  behooves 
us  to  know  as  much  as  we  can  about  any  differences  existing  between 
the  auscultatory  phenomena  in  the  right  lung  and  those  in  the  left 
in  the  healthy  chest.  It  has  been  clearly  recognized,  at  any  rate 
since  Austin  Flint's  time,  and  by  the  great  majority  of  competent 
practitioners,  that  the  apices  of  the  two  lungs  differ  in  a  large  pro- 
portion of  healthy  persons,  the  apex  of  the  right  being  more  like 
that  we  expect  to  find  in  beginning  solidification  (from  any  cause) 
than  is  the  apex  of  the  left.  All  this  is  too  familiar  to  need  repetition. 
I  wish,  however,  to  call  attention  to  what  I  believe  to  be  a  fairly 
common  difference  between  the  right  and  the  left  l)ase  posteriorly. 

In  a  series  of  250  healthy  cases  recently  examined  with  reference 
to  this  point,  I  found  the  difference  to  which  I  allude  to  be  present 
in  67  per  cent.  In  these  cases  I  noticed  that  the  breathing  at  the 
left  base  was  notably  louder  and  harsher  than  that  at  the  right. 
In  the  majority  of  these  it  had  also  the  quality  described  by  the 
Germans  as  "rough."  I  have  been  unable  to  see  that  age,  sex, 
the  time  of  day,  or  the  amount  of  food  in  the  stomach  had  any  effect 
upon  this  phenomenon;  yet  I  found  it  sometimes  present  in  the 
morning  and  absent  in  the  evening,  for  reasons  unknown  to  me. 
It  seems  to  be  distinctly  less  common  in  persons  under  twenty 
years  of  age. 

I  have  nothing  of  importance  to  say  as  to  the  cause  of  this  differ- 
ence. Thinking  that  it  might  be  due  to  the  amount  of  gas  in  the 
stomach,  I  inflated  a  patient's  stomach  with  air  and  auscultated 
the  backs  of  the  lungs  before  and  after  the  inflation,  but  I  could 
not  see  that  any  considerable  effect  was  produced  by  this  pro- 
cedure. One  might  conjecture  that  the  slightly  lower  position 
of  the  diaphragm  upon  the  right,  or  the  greater  impingement  of 
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tlie  heart  upon  the  left  than  upon  the  ri^ht  lung,  might  have  some 
influence  in  producing  the  auscultatory  differences  to  which  I  have 
referred,  but  these  are  unverifiable  conjectures,  and  seem  to  me 
practically  valueless.  I  have  not  found  any  differences  in  per- 
cussion or  palpation  accompanying  the  phenomena  to  which  I 
have  just  referred. 

Obviously,  the  only  importance  of  the  sign  which  I  have  described 
is  that  in  case  it  is  confirmed  and  established  by  the  observations 
of  other  physicians  it  will  slightly  complicate  our  process  of  reason- 
ing in  regard  to  the  soundness  or  unsoundness  of  the  lungs  as  based 
upon  physical  examination.  It  may  be  that  we  shall  have  to  make 
allowance  for  the  differences  to  which  I  have  just  referred,  as  we 
have  been  in  the  habit  of  doing  with  the  differences  between  the 
two  apices. 

Differences  in  the  Lateral  Recumbent  Position.  Almost 
every  good  clinician  is  familiar  with  the  fact  that  when  the  patient 
is  lying  upon  his  side  the  restriction  of  the  motion  of  this  side  of 
the  thorax  leads  to  differences  in  the  phenomena  obtained  by  pal- 
pation, percussion,  and  auscultation  in  the  lower  lung,  as  com- 
pared with  the  upper.  Hence  we  are  all  of  us  chary  of  drawing 
conclusions  from  what  we  hear  in  a  patient's  chest  in  the  lateral 
recumbent  position.  We  all  prefer  to  examine  the  patient,  either 
sitting  up  or  lying  on  his  face,  whenever  one  of  these  positions  can 
be  assumed  without  serious  inconvenience.  But  I  wonder  how 
many  of  us  would  be  able  to  state,  promptly  and  correctly,  just 
what  are  the  differences  between  the  upper  and  the  lower  sides  of 
the  chest  of  the  patient  lying  upon  his  side.  As  a  matter  of  per- 
manent and  accurate  record,  it  seems  to  me  worth  while  to  formu- 
late as  accurately  as  we  can  the  know^ledge  which  we  all  of  us  now 
possess  in  a  more  or  less  inchoate  form. 

With  this  in  view,  I  recently  examined  fifty  normal  chests  with 
the  subject  in  the  lateral  recumbent  position.  Briefly  stated,  the 
differences  are  as  follows:  (a)  On  palpation,  increased  tactile 
fremitus  on  the  lower  side;  (b)  on  percussion,  a  combination  of 
dulness  with  a  tympanitic  quality  on  the  lower  side;  (c)  on  auscul- 
tation, an  increase  in  the  intensity  of  the  spoken  and  of  the  whis- 
pered voice,  with  a  slight  prolongation  of  expiration  and  a  raising 
of  its  pitch. 

Summarily  stated,  these  signs  amount  to  the  indications  of  a 
slight  degree  of  condensation  of  the  lung,  such  as  we  see  in  the 
upper  part  of  a  chest  when  a  pleural  effusion  is  present  below. 

It  is  perhaps  also  worth  noting  that  in  patients,  both  of  whose 
lungs  contain  approximately  an  equal  number  of  rales  when  the 
patient  is  examined  in  the  sitting  position,  lateral  decubitus  increases 
the  number  of  audible  rales  on  the  lower  side. 
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Curiously  enough,  the  systematic  study  of  normal  vertebral 
resonance  and  of  its  pathological  modifications  has  never  come 
into  general  vogue  as  a  routine  method  of  physical  examination, 
so  that  to  most  clinicians  the  technique  of  vertebral  percu.ssion, 
in  comparison  with  the  more  familiar  procedure  of  what  may  be 
termed  mural  percussion  of  the  thorax,  is  virtually  a  closed  book. 
Despite  this  indifference  on  the  part  of  medical  men  in  general, 
several  noteworthy  contributions  have  been  published  in  recent 
years  on  the  subject  of  spinal  percussion  and  the  various  tonal 
changes  thereby  demonstrable  in  diseases  of  the  thoracic  and 
abdominal  cavities.  Twelve  years  ago,  von  Koranyi^  drew  atten- 
tion to  the  fact  that  in  pleural  effusions  displacement  of  the  posterior 
mediastinum  abolished  the  normal  resonance  of  the  lower  spinal 
vertebrae  and  produced  a  triangular  patch  of  dulness  extending 
therefrom  to  the  unaffected  side.  The  more  recent  investigations 
of  Grocco^  and  his  followers  along  these  lines  are  too  well  known 
to  call  for  more  than  passing  comment.  Nagel  and  de  la  Camp,* 
in  a  recent  series  of  experimental  and  clinical  studies,  have  clearly 
demonstrated  the  value  of  percussing  the  spinous  processes  as  an 
aid  to  the  diagnosis  of  enlarged  bronchial  and  mediastinal  lymph 
nodes.  Ewart's  careful  original  work^  on  percussion  of  the  vertebrae 
and  its  correlation  with  dorsal  percussion  also  forms  a  most  impor- 
tant contribution,  and  will  be  referred  to  at  more  length  in  a  sub- 
sequent paragraph,  as  will  von  Koranyi's  elaborate  studies  on  the 
vertebral  percussion  zones.®  In  passing,  it  is  of  interest  to  recall 
the  fact  that  almost  half  a  century  ago  Piorry^  advocated  "  pleximetry 
of  the  spine,"  and  described  in  this  connection  a  vertical  band  of 
universal  vertel)ral  dulness!  Obviously,  this  cardinal  error  in 
acoustics  is  sufficient  to  dismiss  this  investigator's  conclusions 
from  serious  consideration. 

The  subject  matter  of  this  communication  deals  primarily  with 
the  technique  of  spinal  percussion  and  the  application  of  this  method 
of  research  to  the  clinical  investigation  of  mediastinal  lesions, 
which  in  the  cases  under  consideration  consist  chiefly  of  enlarged 
bronchial  and  mediastinal  lymph  nodes  met  with  in  connection 

'  Read  by  title  at  the  meeting  of  the  Association  of  American  Physicians,  Washington, 
D.  C,  May  H  and  12,  1909. 
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with  tuberculosis  and  other  pleuropulmonary  infections,  and  which 
also  include  several  examples  of  neoplasms  implicating  the  middle 
and  posterior  mediastinal  spaces.  Lesions  such  as  these,  as  will  be 
explained  presently,  affect  the  percussion  sound  over  the  thoracic 
vertebrfE,  and  with  this  segment  of  the  spinal  column  alone  is  the 
present  paper  concerned. 

The  normal  osteal  percussion  resonance  of  the  spine  as  a  whole, 
elicited  by  rather  forcible  percussion  of  the  vertebral  spinous  pro- 
cesses, is  characterized  by  a  sound  of  well-sustained  volume  and 
duration,  of  relatively  high  pitch,  and  of  a  peculiar  osteal  quality — 
the  last  two  criteria  being  judged  by  their  comparison  with  the 
pitch  and  the  quality  of  healthy  pulmonary  resonance.  Vigorous 
percussion  blows,  then,  bring  out  this  t^'pe  of  resonance  along 
virtually  the  entire  length  of  the  spinal  column,  from  the  nape  of 
the  neck  to  the  coccyx,  for,  when  sharply  struck,  an  individual 
spinous  process  transmits  the  impact  to  neighboring  vertebrae, 
above  and  below,  and  the  vibrations  set  up  in  this  manner  induce 
a  sonorous  tone  whose  dominant  element  is  resonant.  This  syn- 
chronized and  concerted  pleximeter  action  of  the  vertebrae  under 
the  action  of  a  sharp  percussion  blow  provokes  a  general  resonance 
of  the  spine,  despite  the  possible  existence  of  certain  acoustic  factors, 
which,  were  they  not  smothered,  so  to  speak,  by  the  loud  osteal 
tone,  might  damp  less  powerful  vertebral  vibrations,  and  thus 
modify  the  percussion  findings  along  areas  of  the  spine  that  abut 
upon  both  normal  and  morbid  structures  of  the  thoracic  and  abdom- 
inal cavities.  To  all  intents  and  purposes,  the  spinal  column 
acts  as  a  long  pleximeter,  and  the  vibrations  thereupon  set  up  by 
the  percussion  impact  travel  not  only  up  and  down  the  vertebrae 
and  laterally  along  the  ribs,  but  also  to  some  extent  are  conducted 
toward  and  even  into  the  organs  and  other  structures  of  the  thoracic 
and  abdominal  cavities. 

In  contrast  to  the  foregoing,  by  gentle  percussion  it  is  possible 
to  distinguish,  in  the  healthy  subject,  differences  in  the  percussion 
sounds  over  certain  areas  of  the  spine,  which  differences  are  explained 
partly  by  the  resiliency  of  the  segment  percussed,  and  partly  by 
its  proximity  to  various  pre-  and  para-vertebral  structures.  The 
former  condition,  that  is,  the  inherent  vibratory  properties  of  the 
spine  itself,  is  an  all-important  factor  in  determining  the  character 
of  the  percussion  findings  over  the  different  spinal  segments.  The 
dulness  ordinarily  afforded  by  the  cervical  region  is  to  a  large 
extent  attributable  to  such  a  cause,  for,  aside  from  other  physical 
influences,  this  part  of  the  spinal  column  is  anatomically  unfitted 
to  generate  a  resonant  sound:  to  the  pleximeter  finger  it  presents 
a  short,  uneven,  concave  column  of  bone,  composed  of  compact 
vertebrae  tipped  with  short  bifid  spines,  held  close  and  rigid  by 
a  tense  ligamentous  network,  and  unprovided  with  articulating 
ribs   for  the   lateral   conduction   of  vertebral   vibrations.     On   the 
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otluT  liaiul,  iIk'  thoracic  /.one  stniis  ])eciiliarly  well  uduptetl  to 
yii'ld  resonance  on  percussion:  to  the  plexinieter  fin<;cr  it  presents 
a  long,  even,  convex  segment  of  bone,  unaffected  by  disturbances  of 
tension  referable  to  excessive  flexion,  and  made  up  of  large  vertebrae 
having  long,  stout  sjiines  and  costal  j)aths  for  the  transmission  of 
vibrations.  The  iiiHuence  of  contijfuous  structures  in  modifvini' 
the  spinal  percussion  sound  is  to  be  considered  in  intimate  correla- 
tion with  the  anatomical  factors  just  mentioned,  and  in  pathological 
conditions  of  the  mediastimnn  such  influences  must,  naturally, 
dominate.  In  the  cervical  region,  the  tympanitic  effect  of  the 
prevertebral  air  passages  and  gullet  is  effectually  negatived  by 
the  structural  peculiarities  of  the  spine  here  existing,  so  that  the 
sound  remains  dull  so  long  as  the  percussion  impact  is  gentle, 
though  a  tinge  of  laryngotracheo-oral  tympany  is  appreciable  on 
forcible  percussion  while  the  sul)ject's  mouth  is  open.  The  thoracic 
vertebra',  which  abut  anteriorly  and  laterally  upon  the  lungs,  are 
consequently  clear  and  resonant  on  light  percussion,  and  they 
become  increasingly  hyper-resonant  as  the  force  of  the  blow  becomes 
greater.  The  fact  that  this  normal  resonance  of  the  thoracic  spine 
is  definitely  modified  l)y  certain  mediastinal  diseases  demonstrates 
the  advantage  of  spinal  percussion  as  a  routine  clinical  procedure. 
Lesions  of  this  intrathoracic  space,  it  should  be  remembered,  may 
impinge  against  the  spine  so  closely  as  to  damp  its  vibrations  most 
eiTectually,  without  affecting  in  the  slightest  degree  the  percussion 
sound  of  the  thoracic  wall  proper. 

The  Normal  Spixal  Percussion  Zone.  Percussion  of  the 
vertebral  spinous  processes  by  the  method  subsequently  to  be 
described  delimits  a  vertical  zone  overlying  the  twelve  thoracic 
vertelime  and  affording  percussion  sounds  which  differ  acoustically 
according  to  the  situation  of  the  vertebra  percussed.  In  health, 
percussing  the  successive  spines  downward  from  the  vertebra 
prominens,  the  sound  is  frankly  dull,  the  tactile  resistance  exagger- 
ated, and  the  pitch  high  over  the  first  thr.-e,  sometimes  four,  thoracic 
spines,  below  which  level  the  remaining  eight  or  nine  thoracic 
spines  afford  clear,  low-pitched  resonance  tinged  with  a  distinctive 
osteal  f(uality.  With  a  hammer  and  ivory  plexinieter  one  can 
furthermore  distinguish  certain  circumscribed  patches  of  impaired 
resonance  along  this  stretch  of  uniform  resonance  elicited  by  ordinary 
mediate  finger  percussion.  Thus,  10 wart*  lays  great  stress  upon 
the  isolated  dulness  of  the  fifth  thoracic  spine,  which  modification 
he  considers  an  invariable  normal  finding,  attributable  to  "the 
cessation  at  the  level  of  the  fifth  vertebra  of  the  resonant  influence 
of  the  trachea  and  to  the  replacement  of  this  resonant  influence  by 
the  dulling  influences  due  specially  to  the  infratracheal  glands." 
That  dulness  in  this  situation  is  clearly  demonstrable  in  instances 

*  Loc.  cit. 


18 


J) A  COSTA :    I'KACTICAL    VALUE    OF   SPINAL    PERCUSSION' 


of  bronchial  glandular  tumors  is  a  well-recognized  fact,  but  it  is 
not  easy  to  understand  how  it  is  possible  for  a  group  of  normal- 
sized  bronchial  lymph  glands  thus  locally  to  damp  the  vertebral 
vibrations,  despite  the  lost  resonance  of  the  windpipe  at  this  level. 
The  authority  just  quoted  also  speaks  of  "  postcordial"  impaired 
resonance  over  the  sixth  and  seventh  thoracic  spines;  of  "left 
auricle"  dulness  over  the  eighth  and  ninth;  and  of  " posthepatic" 
modified  dulness  over  the  tenth  and  eleventh.  While  recognizing 
the  academic  interest  of  the  foregoing  refinements  of  the  percussion 
sound,  their  practical  service  as  diagnostic  aids  must  appear  ques- 
tionable. 

In  an  elaborate  study  of  vertebral  percussion  von  Koranyi®  has 
mapped  out  the  entire  spine,  from  occiput  to  cocc}Tf,  into  five 
separate  zones,  each  of  which,  he  asserts,  furnishes  distinctive 
percussion  findings.  In  brief,  these  zones,  with  the  sounds  therein 
obtainable   with   identical   percussion    technicjue,    are   as   follows: 


Fig.  1. — Normal  percussion  zones  of  the  thoracic  spine.  Impaired  resonance  and  increased 
tactile  resistance  from  the  first  to  the  third  or  the  fourth  spinous  process;  clear  osteal 
resonance  from  the  fourth  or  the  fifth  to  the  twelfth  spine.  (The  figures  have  been  prepared 
from  Keen's  Clinical  Charts,  published  by  P.  Blakiston's  Son  &  Co.). 

(1)  first  to  seventh  cervical,  dulness;  (2)  first  to  fourth  thoracic, 
dulness  blending  below  with  impaired  resonance;  (3)  fifth  to  eleventh 
thoracic,  clear  resonance;  (4)  twelfth  thoracic  to  fifth  lumbar, 
dulness  progressively  diminishing  until  tympany  appears  over  the 
last  lumbar  spine;  (5)  sacrum  and  cocc^-x,  tympany.  These  take 
into  account  the  whole  extent  of  the  spinal  column,  and  constitute  a 
somewhat  more  formidable  and  complicated  percussion  map  than 
is  necessary  for  routine  clinical  work.  Of  the  five  different  zones 
outlined,  but  two  (the  cervical  and  the  thoracic)  can  be  depended 
upon  invariably  to  show  definite  findings,  and  of  these  two  the 
cervical,  being  so  far  removed  from  the  predominant  influence  of 
the  pulmonary  structure,  can  safely  be  dispensed  with,  save  under 


®  Loc.  cit. 
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most  exceptional  circumstances.  The  luml)ar  and  sacral  se^jments, 
whose  physioloijfical  tympany  is  so  materially  interfered  with  by 
the  dulling  action  of  solitl  matter  within  the  howel,  do  not  enter 
into  the  consideration  of  mediastinal  ail'ections,  and  in  the  investi- 
gation of  lesions  of  the  abdominal  organs  which  should  impair 
the  tympany  of  this  lower  vertebral  zone,  the  percussion  findings 
of  this  level  must  needs  be  interpreted  with  great  caution,  for  the 
reason  just  specified. 

The  accompanying  illustration  (Fig.  1)  shows  the  two  spinal  zones 
corresponding  to  the  crevical  and  thoracic  vertebra^,  to  be  reckoned 
with  in  dealing  with  the  diagnosis  of  mediastinal  disease. 

Technique  of  Spinal  Percussion.  In  order  to  obtain  inter- 
pretable  data  from  spinal  percussion  one  must  observe  consistently 
certain  details  of  technicjue  relating  chiefly  to  the  subject's  posture 
and  to  the  method  of  eliciting  the  percussion  sounds.  As  a  pref- 
ace to  remarks  on  this  score,  it  should  be  stated  that  it  is  useless 
to  attempt  the  accurate  percussion  of  a  diseased  spinal  column, 
the  pleximeter  action  of  which  is  interfered  with  by  various  inflam- 
matory processes  and  deformities  affecting  the  osseous  structure 
and  its  vibratory  properties.  The  latter  are  also  altered  in  thoraces 
having  such  an  unnatural  convexity  of  the  vertebral  extremity  of 
the  ribs  that  the  spine  lies  in  a  deep  gutter  walled  on  either  side 
by  a  high  costal  ridge.  Excessive  rigidity  and  overdevelopment 
of  the  musculature  (especially  of  the  vertebral,  vertebrocostal, 
and  vertebroscapular  groups)  are  two  additional  bars  to  successful 
percussion  of  the  spine,  and  it  is  quite  oVjvious  that  a  generous 
layer  of  fat  upon  the  back  must  have  a  similar  effect. 

The  subject's  posture  must  be  such  as  perfectly  to  relax  both 
the  vertebral  muscles  and  the  interspinous  ligaments,  to  insure 
which  the  patient  should  sit  upon  a  ciLshioned  stool  (or  upon  a 
chair,  facing  its  back),  with  the  trunk  inclined  forward  so  that  the 
crossed  arms  repose  lightly  upon  the  knees,  and  with  the  head  bent 
forw^ard  at  an  angle  of  about  50  degrees  from  the  spinal  column. 
In  this  position  mistakes  due  to  undue  spinal  rigidity  from  mus- 
culoligamentous  tension  need  not  be  feared.  On  the  contrary, 
when  the  subject  sits  upon  a  hard  stool  or  stands  upright  the  spinal 
column  must  necessarily  be  subject  to  the  increased  tension  insepar- 
able from  the  proper  maintenance  of  the  given  posture.  It  is. 
of  course,  manifestly  impracticable  to  percuss  the  spine  with  the 
subject  lying  in  lateral  decubitus. 

Mediate  finger  percussion,  as  ordinarily  practised,  is  the  most 
.satisfactory  method  of  percussing  the  spine,  the  stroke  being  directed 
so  as  to  fall  upon  the  dorsum  of  the  pleximeter  finger  applied  indi- 
vidually to  the  tips  of  the  spinous  processes,  beginning  at  the  first 
thoracic  vertebra  and  thence  percussing  downward  toward  the 
hyper-resonance  of  the  lumbar  segment.  The  stroke  should  be 
delivered  somewhat  sharply,  but,  and  this  detail  is  all  important. 
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with  moderate  force,  the  exact  degree  of  which  can  be  determined 
only  hy  personal  experience.  Too  much  force  may  bring  out  a 
confusing  hyper-resonance  which  wholly  masks  the  dulness  actually 
existing;  too  little  force  may  fail  to  demonstrate  anything  tangible. 
Some  idea  of  the  proper  degree  of  force  to  be  used  can  be  learned 
by  percussing,  with  strokes  progressively  increasing  in  strength, 
the  spinous  processes  at  the  level  of  the  inferior  scapular  angle, 
until  the  spine  emits  a  clear,  sonorous,  resonant  tone  and  at  the 
same  time  conveys  to  the  pleximeter  finger  a  sense  of  moderate 
resiliency  at  the  moment  the  percussion  impact  occurs.  With 
precisely  the  same  technique  percussion  of  the  cervical  and  upper 
two  thoracic  spines  should,  under  normal  conditions,  produce 
high-pitched  dulness  with  unmistakably  increased  tactile  resistance. 
In  judging  the  character  of  the  vertebral  percussion  findings,  the 
resistance  appreciated  by  the  pleximeter  finger  is  a  far  surer  guide 
than  the  sound  produced  by  the  percussion  impact,  in  view  of 
which  point  it  follows  that  mediate  finger  percussion  is  preferable  to 
instrumental  percussion  with  a  hammer  and  ivory  or  metal  plate. 
Summary  of  Case  Reports.  The  twenty  mediastinal  cases 
herewith  presented  to  illustrate  the  utility  of  spinal  percussion 
were  selected  from  some  300  odd  records  of  examinations  made 
during  the  last  two  years  in  routine  hospital  practice.  For  the 
sake  of  clearness,  the  individual  percussion  findings  in  these  cases 
have  been  diagrammed,  with  a  brief  resume  of  the  clinical  histories. 
In  every  instance  the  diagnosis  of  the  mediastinal  affection  was 
verified  by  an  x-ray  examination,  as  a  supplement  to  the  evidence 
presented  by  the  patient's  symptoms  and  by  the  more  familiar 
mural  physical  signs.  The  last  two  sources  of  information  were 
sufficient  to  warrant  almost  certain  clinical  opinions  in  eleven  of  the 
cases  (Cases  I,  III,  VII,  VIII,  IX,  XII,  XIII,  XIV,  XV,  XVI,  XIX), 
and  in  these  the  vertebral  percussion  findings  were  confirmative 
of  the  other  objective  symptoms,  save  in  a  single  instance  (Case 
XII),  in  which,  despite  a  pertinent  clinical  picture  and  a  convincing 
radiogram,  careful  percussion  of  the  upper  part  of  the  thoracic 
spine  afforded  nothing  more  than  a  modification  of  the  osteal 
resonance.  This  discrepancy,  for  lack  of  a  more  tangible  cause, 
seems  best  explained  by  assuming  that  the  subject's  concomitant 
emphysema,  which  was  typically  developed,  must  have  exerted 
a  disproportionately  hyper-resonating  influence  on  the  spinal 
vibrations.  This  influence,  it  may  be  added,  was  readily  demon- 
strable by  percussing  the  vertebral  column  immediately  below  the 
strip  of  interscapular  impairment.  The  predominant  effect  of 
emphysematous  hyper-resonance  upon  the  spinal  percussion  sound 
is  clearly  shown  by  the  chart  of  Case  IV,  which  suggests  a  zone 
of  excessive  resonance  at  the  levels  of  the  second  and  third 
thoracic  spines  (Fig.  5).  Much  the  same  peculiarity  is  also  shown, 
though  somewhat  less  conspicuously,  by  Cases  VI,  X,  and  XII, 
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but  only  in  the  last  instance  did  the  physical  sii,'ns  spell  hypertr()j)hic 
emphysema  (Fi<?s.  7,  11,  13).  It  is  conceivable,  however,  that  the 
tlullintr  effect  of  an  intrathoracic  solid  mass  mav  be  more  or  less 


'^£;?RESONANT 

1 


Fig.  2 


Fig.  3 


Fig.  2. — Case  I.  Mary  S.,  tuberculous  lyinphaclenitis  of  the  cer^-ical  and  tracheobronchial 
glands;  persistent  venous  congestion  of  the  upper  thorax  and  neck;  cough,  dyspnea,  and 
sjinptoms  referable  to  pressure  upon  the  trachea,  primary  bronchi,  superior  vena  cava, 
and  pneumogastric  nerves.  Absolute  dulness  and  greatly  increased  pleximeter  resistance 
from  the  first  to  the  fifth  thoracic  spine,  below  which  percussion  yields  loud  sonorous  hyper- 
resonance. 

Fig.  3. — Case  II.  James  S.,  tracheobroncliial  glandular  enlargement;  tuberculous  infiltra- 
tion (disseminated)  of  both  lungs;  small  serofibrinous  effusion  in  the  left  pleural  cavity. 
Frank  dulness  from  the  first  to  the  fifth  thoracic  spine,  with  impaired  osteal  resonance  over 
the  vertebral  column  from  the  sixth  to  the  eighth  thoracic  vertebra.  Grocco's  paravertebral  dull 
triangle  not  demonstrable. 


RESq>*ANT^ 


Fig.  4 


Fig.  5 


Fig.  4. — Case  III.  Rebecca  S.,  disseminated  lymphadenitis  of  the  cervical,  supraclavicular, 
and  mediastinal  glands;  postural  congestion  and  tumefaction  of  the  head,  neck,  and  arms; 
dilatation  of  the  superficial  veins  of  the  upper  thorax,  neck,  and  face;  pressure  symptoms 
relating  to  the  trachea,  bronchi,  superior  vena  cava,  and  inferior  laryngeal  nerve.  Uniform 
osteal  dulness  from  the  first  to  the  fifth  thoracic  spine,  with  clear  resonance  over  Uie  remaining 
vertebrm  of  the  interscapular  zone. 

Fig.  5. — Case  IV.  Elizabeth  S.,  mediastinal  and  cervical  adenitis;  chronic  ulcerative 
phthisis;  bilateral  pulmonary  emphysema.  Striking  dulness  over  the  first  thoracic  spine; 
hyperresoruince  over  the  second  and  third  spines;  dulness  over  the  sixth  and  seventh  spines; 
impaired  resonance  from  the  ninth  to  the  twelfth  spinous  process  of  the  thoracic  zone. 
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negatived  hv  the  interposition  of  areas  of  compeasatory  vesicular 
dilatation  affecting  the  inner  and  posterior  pulmonary  borders — 
which  assumption,  if  true,  must  largely  invalidate  the  real  useful- 
ness of  spinal  percussion  in  emphysematous  subjects. 


Fig.  6  Fig.  7 

Fig.    6. — Case    V.     Annie    K.,    enlarged    bronchial    glands;  chronic    ulcerative    phthisis; 

chronic  adhesive  pleurisy  of  the  left  side.      Uniform  dulness  from  the  first  to  the  fifth  thoracic 

spine,  with  clear,  low-pitched  tympanitic  resonance  of  osteal  quality  from  the  sixth  to  the  twelfth 

process. 

Fig.  7. — Case  VI.     John  D.,  enlarged  bronchial  glands;  chronic  fibroid  phthisis.     Dulness 

over  the  first  thoracic  spine;  resonance  over  the  second  and  third  spines;  dulness  from  the  fourth 

to  the  sixth  spine;  then  downward  to  the  twelfth,  normal  osteal  resonance. 


Fig.  8  Fig.  9 

Fig.  8. — Case  VII.  William  R.,  mediastinal  adenitis;  tumefaction  of  the  face  and  neck; 
substernal  and  interscapular  pain;  dyspnoea;  cough.  Impaired  resonance  over  the  first  and 
second  thoracic  spines;  striking  dulness  and  increased  pleximeter  resistance  over  the  third,  fourth, 
and  fifth  spines;  normal  osteal  resonance  over  tfie  remainder  of  the  thoracic  zone. 

Fig.  9. — Case  VIII.  Ella  E.,  tuberculous  adenitis  of  the  cervical,  axillary,  and  tracheo- 
bronchial glands;  bilateral  dry  pleurisy;  permanent  jugular  engorgement;  postural  con- 
gestion of  the  face  and  neck;  dyspnoea,  cough,  and  mucopurulent  sputum;  constant  pleural 
pain.  Dulness  from,  the  first  to  the  sixth  thoracic  spine,  with  normal  osteal  resonance  thence 
downward  to  the  base  of  the  thoracic  zone. 


To  sum  up  the  advantages  of  spinal  percussion  in  the  study  of 
obscure  mediastinal  lesions,  it  may  be  concluded  that  the  method 
is  distinctly  useful,  particularly  in  that  class  of  cases  presenting 
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indefinite  pressure  symptoms  and  mural  signs,  and  that  it  also  lias 
a  certain  corroborative  value  in  the  face  of  a  more  tangible  clinical 


I    HYP&RRESONANT 


Fio.  10 


Fig.  11 


Fig.  10. — Case  IX.  Margaret  T.,  enlarged  bronchial  glands;  small  effusion  in  tlie  left 
pleural  ca\nty;  paroxy.=mal  attacks  of  dyspnoea,  dry  cough,  vertigo,  and  syncope;  sub.stemal 
and  epigastric  pain;  bulging  of  the  left  parasternal  region;  enlargement  of  the  sui)erficial 
veins  of  the  upper  thorax.  Frank  dulness  and  greatly  increased  pleximeter  resistance  from 
the  first  to  the  sixth  thoracic  spine;  impaired  resonance  over  the  seventh  and  eighth;  dulness 
(.Grocco's)  from  the  ninth  to  the  twelfth  spines. 

Fig.  11. — Case  X.  John  K.,  enlarged  bronchial  glands;  cardiac  hjTDertrophy;  right 
lateral  cardiac  displacement;  small  serofibrinous  effusion  in  the  left  pleural  cavity;  constant 
thoracic  pain,  suppressed  dry  cough,  dyspnoea,  and  shallow  respiration.  Uniform  dulness 
from  the  first  to  the  third  thoracic  spines;  vertical  (spinal)  limb  of  Grocco's  triangle  extends 
from  the  ninth  to  the  twelfth  spines;  intermediate  spinous  processes  {fourth  to  eighth)  afford 
loud  hyper-resonance. 


ONANT 


Fig.  12  Fig.  13 

Fig.  12. — Case  XI.  James  H.,  enlarged  bronchial  glands;  chronic  bilateral  adliesive 
pleurisy.  Uniform  dulness  from  the  first  to  the  fourth  thoracic  spine,  with  decidedly  impaired 
resonance  over  the  lower  four  spinous  processes  of  the  interscapular  region. 

Fig.  13. — Case  XII.  George  R.,  enlarged  bronchial  glands;  bilateral  disseminated  pul- 
monary fibrosis  and  hypertrophic  emphy.sema;  cardiac  dilatation;  habitual  cyanosis;  par- 
oxysms of  precordial  pain,  orthoi)noea,  deep  cyanosis,  and  vertigo.  Impaired  resonance  (but 
not  absolute  dulness)  from  the  first  to  the  sixth  thoracic  spine,  irith  hyperresonance  over  the 
next  two  processes  of  this  zone. 


picture.     In     the     former    category    belong    those   very    frequent 
examples   of  enlarged   bronchial   and   mediastinal   glands,   so   fre- 


824         DA  COSTA:    PRACTICAL   VALUE    OF    SPINAL   PERCUSSION 

qiiently  consecutive  to  tuberculosis  and  to  other  specific  infections, 
in  which  vague  and  puzzling  pressure  symptoms  and  physical 
sio-ns  are  the  rule.     In  such  instances  the  discovery  of  a  dull  vertebral 


Fig.  14 


Fig.  15 


Fig.  14. — Case  XIII.  William  C,  mediastinal  neoplasm;  bronchial  compression;  recur- 
rent laryngeal  nerve  irritation;  dyspnoea,  tracheal  tugging,  laryngeal  voice,  substernal  pain, 
"brassy"  cough,  acute  paroxysms  of  cyanosis,  orthopnoea,  and  cough  excited  by  physical 
exertion  and  by  forward  inclination  of  the  trunk.  Uniform  dulness  from  the  first  to  the  eighth 
thoracic  spine,  the  greatest  degree  of  impairment  being  over  the  upper  six  vertebral  processes. 

Fig.  15. — Case  XIV.  Robert  B.,  mediastinal  gumma;  postural  congestion  and  tvune- 
faction  of  the  face,  neck,  and  arms;  dilatation  and  unnatural  tortuosity  of  the  superficial 
veins  of  the  head,  trunk,  and  arms;  pressure  symptoms  referable  to  the  oesophagus,  trachea, 
bronchi,  superior  vena  cava,  and  vagus;  bulging  of  the  sternum  and  of  the  left  parasternal 
region;  downward  and  left  lateral  cardiac  displacement.  Uniform  absolute  dulness  from 
the  first  to  the  eighth  thoracic  spine,  with  conspicuous  exaggeration  of  pleximeter  resistance  of 
the  entire  thoracic  zone. 


Fig.  16 


Fig.  17 


Fig.  16. — Case  XV.  John  B.,  fibroid  (?)  tumor  of  the  middle  and  posterior  mediastinal 
spaces;  downward  and  left  lateral  cardiac  displacement;  compensatory  dilatation  of  the 
left  upper  pulmonary  lobe;  paroxysmal  cough,  dyspnoea,  and  shallow  respiration;  habitual 
larjTigeal  voice;  constant  substernal  pain.  Spinal  dulness  extends  uniformly  from  the  first 
to  the  eighth  thoracic  spine,  the  impaired  resonance  and  increased  resistance  being  especially 
conspicuous  over  the  fifth  and  sixth  spines. 

Fig.  17. — Case  XVI.  Edward  K.,  Hodgkin's  disease;  enlarged  mediastinal  glands;  pro- 
gressive enlargement  of  the  cer\ical,  axillary,  and  inguinal  glands;  sjTnistoms  of  bronchial 
and  venous  compression.  Duhiess  and  greatly  exaggerated  pleximeter  resistance  from  the  first 
to  the  seventh  thoracic  spine. 
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strip  below  the  fourth  thoracic  spine  gives  a  most  significant  clue, 
and  one  ordinarily  corroborated  by  a  subsequent  a'-ray  examination. 
Mediastinal  neoplasm,  aneurysm  of  the  aortic  arch,  tumor  of  the 


Fig.  18 


Fig.  19 


Fig.  18. — Case  XVII.  John  S.,  myelogenous  leukemia;  enlarged  mediastinal  glands; 
splenic  tumor  51  x  36  cm.;  upward  displacement  of  the  heart  and  of  the  left  phrenic  dome. 
Impaired  resonance  from  the  second  to  the  eighth  thoracic  spine,  with  an  unnaturally  high- 
pitched  and  clear  percussion  sound  over  the  first  thoracic  spine. 

Fig.  19. — Case  XVIII.  Henrietta  S.,  myelogenous  leukemia;  enlarged  mediastinal  glands; 
splenic  tumor  42.5  x  26  cm.;  retrodi.splacement  of  heart.  Dulness  over  the  first,  second,  and 
third  thoracic  spines;  clear  resonance  over  the  fourth  and.  fifth;  impaired  resonance  and  increased 
plerimeler  resistance  over  the  sixth,  seventh,  and  eighth;  frank  dulness  from  the  ninth  to  the 
twelfth  thoracic  spines. 


Fig.  20  Fig.  21 

Fig.   20. — Case  XIX.     Laura   F.,   myelogenous  leukemia;    enlarged  mediastinal  glands; 

splenic  tumor  30  x  22.5  cm.;  cough,  dyspnoea,  and  other  signs  of  tracheobronchial  pressure. 

Impaired  resonance  and  increased  pleximeter  resistance  from  the  first  to  the  fifth  thoracic  spine, 

with  clear  percussion  sound  below  the  latter  level. 

Fig.  21. — Case  XX.     Henry  S.,  lymphatic  leukemia;  enlarged  mediastinal  glands;  splenic 

tumor  38  x  21   cm.;  enlarged  cervical,  axillary,  and  inguinal  glands.     Impaired  resonatice 

from  the  first  to  the  fourth  thoracic  spine;  resonance  over  the  fifth  and  sixth;  dulness  from  the 

seventh  to  the  twelfth  spine. 


oesophagus,  atelectasis,  consolidation  of  the  lung,  and  pleural  effusion 
also  may  encroach  l)ackward  so  as  to  damp  the  spinal  sonorousness ; 
these  lesions  should  always  be  taken  into  account  as  potential 
factors  of  unnatural  dulness  over  the  thoracic  vertebra>. 
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RESEMBLANCES  BETWEEN  THE  CLINICAL  EFFECTS  OF 
PNEUMOCOCCIC  AND  MENINGOCOCCIC  INFECTIONS. 

By  Robert  B.  Preble,  M.D., 

PROFESSOR   OF    MEDICINE    IN    THE    NORTHWESTERN    DNIVERSITY   MEDICAL    SCHOOL,   CHICAGO. 

The  systematic  employment  of  blood  culture  methods  in  all 
cases  of  obscure  infections  has  shown  that  the  pneuraococcus  is 
frequently  the  cause  of  clinical  pictures  which  differ  widely  from 
one  anotlicr  and  from  the  c  mmonest  efi'ect  of  this  orf;;anism, 
croupous  pneumonia.  However,  careful  review  of  a  y  large  number 
of  these  cases  will  show  that  there  are  certain  features  which  recur 
with  great  constancy,  no  matter  how  much  the  cases  may  differ 
from  one  another.  These  phenomena  I  have  come  to  regard  as  the 
specific  effects  of  the  pneumococcus,  and  from  them  I  have  been 
able  repeatedly  to  predict  the  results  of  the  blood  culture.  These 
effects  are  four  in  number,  and  while  no  one  of  them  is  peculiar 
to  the  pneumococcic  infection,  the  combination  of  three  of  them, 
much  less  all  four  of  them,  is  seen  in  the  course  of  no  other  infection 
except  one. 

The  first  of  these  is  the  acuity  of  the  onset  of  the  symptoms  of 
infections.  Pneumonia  is  conspicuously  a  disease  of  sudden  onset, 
the  patient  in  most  instances  being  able  to  fix  not  only  the  day, 
but  in  many  instances  the  hour,  and  even  the  minute,  when  the 
symptoms  began.  This  is  equally  true  of  other  forms  of  pneu- 
mococcic infections.  The  sudden  onset  of  symptoms  is,  of  course, 
not  peculiar  to  this  infection,  for  there  are  numerous  other  organisms 
which  initiate  symptoms  equally  suddenly. 

The  second  effect  is  the  polymorphonuclear  leukocytosis,  and 
it,  too,  is  common  to  many  other  infectious  processes,  some  of 
which  are  also  characterized  by  sudden  onset,  although  there  are 
several  of  the  very  acute  infectious  processes  unaccompanied  by 
leukocytosis. 

The  third  effect  of  the  pneumococcus,  an  herpetic  eruption, 
is  much  more  highly  specific,  being  present  in  a  large,  though  not 
constant  percentage  of  the  cases,  and  being  common  to  but  two 
other  infections,  namely,  malaria,  a  process  due  to  an  organism 
of  so  widely  differing  nature  that  no  consideration  of  it  is  here 
necessary,  and  secondly,  meningococcic  infection,  in  which,  like 
the  pneumococcic  infections,  herpes  is  very  common.  More- 
over, the  herpetic  eruption  occurs  usually  over  the  same  nerves, 
one  or  the  other  of  the  lower  branches  of  the  fifth  cranial  nerves, 
although  in  either  it  may  occur  over  any  other  nerves.  The  herpetic 
eruption  in  the  cases  of  meningitis  is  not  to  be  referred  to  the 
meningitis,  for  in  no  other  form  of   nflammation  of  this  membrane 
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is  litTjX's  coinnioii,  except  in  those  cases  which  arc  due  to  the 
piieumococcus. 

When  we  consider  tliese  three  effects,  not  singly,  but  in  a  group, 
one  finds  that  while  there  are  many  infections  causing  a  combination 
of  tlie  first  and  second  and  one  infection  causing  the  combination 
of  the  first  and  third,  there  is  no  other  infectious  disease  in  wliich 
all  three  of  them  occur,  except  in  cases  of  the  so-called  epidemic 
meningitis. 

Now,  if  to  these  three  one  other  is  added,  the  resemblance  between 
the  two  processes  is  not  increased  by  any  mere  arithmetical,  but 
by  a  considerable  geometrical,  progression. 

For  years  the  extremely  low  chloride  excretion  in  the  urine  in 
cases  of  pneumonia  has  been  appreciated  and  has  been  utilized 
both  as  a  means  of  diagnosis  and  prognosis,  but  it  is  not  yet  as 
generally  known  as  it  should  be  that  in  other  forms  of  pneumococcic 
infections,  such  as  tonsillitis,  endocarditis,  meningitis,  sepsis  with- 
out localization,  the  same  extremely  low  chloride  excretion  is  found. 
This  I  regard  as  a  fourth  specific  effect  of  pneumococcic  infection. 

Naturally  this  has  suggested  a  study  of  the  urine  of  cases  of 
meningitis  as  to  the  chloride  excretion.  No  light  upon  the  subject 
is  thrown  by  a  study  of  the  literature,  for  as  far  as  I  have  been  able 
to  find  no  mention  is  made  of  it,  but  in  all  the  cases  of  epidemic 
meningitis  which  I  have  seen  of  late  not  a  large  number,  it  is  true, 
have  shown  the  same  low  chloride  excretion  which  is  shown  by 
cases  of  pneumonia.  We  find,  therefore,  that  while  there  are 
several  infectious  processes  which  show  combinations  of  two  of 
the  specific  effects  of  pneumococcic  infections,  there  is  no  other 
except  the  meningococcic  infection  which  shows  a  combination 
of  three,  much  less  one  of  all  four  of  these  effects. 

These,  however,  do  not  exhaust  the  similarities  between  the  two 
infections.  There  are  certain  complications  which  occur  with 
greater  or  less  frequency  with  pneumococcic  infections,  such  as 
endocarditis,  pericarditis,  arthritis,  and  otitis  media,  and  it  is  interest- 
ing to  note  that  these  same  complications  occur  also  with  the  menin- 
gococcic infections.  Not  much  stress  can  be  laid  upon  this,  for 
these  same  things  occur  in  many  other  infections.  There  is,  how- 
ever, one  point  upon  which  I  should  like  to  lay  some  stress,  namely, 
that  of  the  endocarditis.  It  has  long  been  my  opinion,  based  purely 
upon  clinical  observation,  that  endocarditis  of  pneumococcic 
origin  occurs  when  the  cocci  are  of  low  virulence,  and  this  opinion 
has  recently  been  experimentally  confirmed  by  Rosenau.  If, 
then,  the  suspicion  is  correct  that  the  meningococcus  is  a  pneu- 
mococcus  of  lowered  virulence,  then  one  would  expect  to  find 
endocarditis  more  common  as  a  complication  of  the  epidemic 
meningitis  than  it  is  in  pneumonia  in  the  young.  Pneumococcic 
endocarditis  as  a  complication  of  pneumonia  of  the  old  or  of  those 
having  an  antecedent  valvular  lesion  must  be  excluded  from  con- 
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sideration.  One  must  also  make  allowance  for  the  fact  that  certain 
of  the  cases  of  menlno;itis  run  so  acute  a  course  that  there  is  not 
time  enough  to  recognize  clinically  a  developing  endocarditis. 
Nothing  very  definite  can  be  said  upon  endocarditis  as  a  com- 
plication of  meningitis,  because  of  the  lack  of  data  in  literature; 
even  in  the  reports  upon  autopsies  made  but  few  details  are  stated. 
I  feel  sure  that  the  lessened  mortality  from  this  disease,  such  as 
we  seem  warranted  in  expecting  from  the  antimeningococcic 
serum,  will  be  accompanied  by  numerous  reports  of  subsequent 
endocarditis. 

The  frequency  with  which  meningitis  is  accompanied  by  pneu- 
monia may  have  some  bearing  upon  the  question  of  the  relationship 
of  the  two  organisms,  but  here  again  we  lack  data.  Practically 
all  of  the  early  literature  upon  the  question  is  valueless,  and  no 
doubt  many  of  the  instances  in  which  the  two  processes  were 
associated  are  due  to  the  pneumococcus,  w^hich  admittedly  may 
cause  either  or  both. 
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P  =  pneumonia 


M  =  meningitis 


Another  point  of  resemblance  between  the  two  diseases  is  that  of 
their  seasonal  distribution.  The  accompanying  curves  (see  chart) 
show  the  percentage  distribution  according  to  months.  They  are 
rather  grossly  alike,  but  would  probably  more  closely  resemble  each 
other  if  they  were  upon  anything  like  a  similar  number  of  cases.  The 
pneumonia  curve  by  its  smoothness  suggests  that  it  is  based  upon 
a  large  series  of  cases,  and  this  is  true,  for  it  is  made  up  from  tables 
including  over  600,000  cases,  while  the  meningitis  curve  is  based 
on  but  6000  bacterially  confirmed  cases. 

It  was  formerly  stated  that  the  epid  mic  meningitis  did  not  end 
by  crisis,  one  of  the  most  striking  peculiarities  of  the  pneumococcic 
infections,  and  this  was  true,  but  since  the  introduction  of  the 
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FlexiuT-Jobliiii;  .seniin,  this  is  no  longer  so,  for  all  who  have  oi)serve(l 
the  effects  of  this  serum  in  many  cases  report  endinifs  as  critical  as 
any  seen  in  pneumonia. 

Another  interesting  thing  al)out  the  epidemic  meningitis  is  that 
cases  occur  sporadically  separatetl  from  all  known  sources  of 
infection  and  this,  too,  though  the  meningococcus  is  an  organism 
known  to  have  but  little  resistance  to  outside  influences.  This 
fact  is  difficult  to  explain  if  one  admits  that  the  meningococcus  is 
an  independent  organism,  but  not  so  difficult  if  one  assumes  that 
it  is  merely  a  modified  pneumococcus,  an  organism  which  is  practi- 
cally ubiquitous. 

It  must  be  admitted  that  many,  possibly  the  great  majority  of  the 
cases  of  sporadic  epidemic  meningitis  are  not  truly  instances  of 
this  disease,  but  even  so,  there  seems  now^here  any  disposition  to 
question  the  occurrence  of  sporadic  cases. 

In  contrast  with  these  clinical  resemblances  one  finds  certain 
others  of  clinical  differences  which  are  significant,  namely,  the 
striking  difference  in  the  age  distribution  of  the  two  diseases,  one 
being  conspicuously  a  disease  of  childhood,  while  the  other  occurs 
most  often  in  adult  life.  The  second  point  is  the  frequency  with 
w^hich  the  meningitis  is  associated  with  a  hemorrhagic  diathesis,  as 
shown  by  petechial  eruptions.  Such  a  diathesis  is  not  unknowm  in 
pneumonia,  but  it  is  extremely  rare.  I  can  recall  but  two  instances 
of  it,  if  one  excludes  the  not  infrequent  cases  of  early  hemoptysis 
in  pneumonia. 

It  appears  to  me  that  the  points  of  resemblance  betw^een  the  two 
infections  are  sufficiently  striking  to  warrant  serious  consideration 
by  the  bacteriologists  who,  without  exception,  I  believe,  regard 
the  two  causal  organisms  as  absolutely  distinct,  although  admitting 
that  they  have  many  points  in  common,  so  many,  indeed,  that  their 
differentiation  is  so  difficult  that  much  of  the  early  work  upon  the 
bacteriology  of  meningitis  and  notably  that  of  the  nose  and  pharynx 
in  this  disease  must  be  disregarded. 


THE  DIAGNOSIS  AND  SURGICAL  TREATMENT  OF  ACUTE 
PANCREATITIS. 

By  John  B.  Deaver,  M.D.,  LL.D., 

SURGEON-IN-CHIEF     TO    THE    GERMAN    HOSPITAL,    PHILADELPHIA. 

The  diseases  of  the  pancreas  are,  at  the  present  time,  being  sub- 
jected to  an  ever-increasing  amount  of  clinical  observation  and  to 
experimental  research  of  the  most  varied  forms.  Especially  is  this 
true  of  acute  pancreatitis,  a  disease  which  in  its  several  varieties 
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touches  upon  some  of  the  most  important  problems  with  which  the 
abdominal  surgeon  and  the  physiologist  of  today  must  deal.  Acute 
pancreatitis  is  a  rare  disease,  although  close  study  reveals  the  fact 
that  manv  cases  must  in  former  times  have  been  overlooked.  It 
presents  diffioulties  in  diagnosis  and  treatment,  and  it  is  but  rarely 
that  either  the  surgeon  or  the  medical  man  has  the  opportunity  of 
seeing  a  large  series  of  cases.  I  consider  myself  fortunate  in  having 
had  the  opportunity  of  observing  closely  several,  and  of  operating  on 
six  cases.     These  are  as  follows: 

Case  I. — ^A  white  male,  aged  forty-four  years,  in  the  early  part 
of  1901  suffered  an  attack  of  epigastric  pain,  lasting  three  hours  and 
followed  by  diarrhoea.  Pain  recurred  about  every  six  months,  was 
cramp-like  in  character,  and  relieved  usually  by  mustard  plaster. 
From  1901  to  1902  he  felt  very  well,  but  afterward  had  pronounced 
symptoms  of  indigestion,  loss  of  appetite,  vomiting,  belching  of 
gas,  and  paroxysmal  pain  in  the  region  of  the  stomach.  During  the 
week  previous  to  the  last  attack  the  abdomen  was  distended,  there 
was  constipation,  and  some  yellowness  of  the  sclerotics.  The  diag- 
nosis by  his  attending  physician  was  intestinal  obstruction.  Opera- 
tion showed  acute  inflammation  of  the  pancreas,  which  I  believe 
supervened  upon  a  chronic  pancreatitis.  The  gall-bladder  was 
drained,  but  no  stones  were  found.  The  patient  recovered  and  is 
perfectly  well  at  the  present  time,  having  had  no  further  trouble 
referable  to  the  abdomen. 

Case  II. — White,  male,  aged  forty-two  years,  admitted  to  the 
German  Hospital  November  11,  1902. 

The  patient's  past  medical  history  is  negative,  except  for  occa- 
sional attacks  of  indigestion.  His  general  health  is  good,  but  for  the 
last  twenty-five  years  he  has  had  attacks  of  pain  in  the  epigastrium 
lasting  three  to  four  hours,  and  accompanied  by  jaundice.  No  his- 
tory of  constipation  was  noted.  Three  days  before  admission  he 
was  seized  with  abdominal  cramps,  and  the  next  day  had  epigastric 
pain  and  vomiting  associated  with  much  belching.  Bowels  did  not 
move.  On  admission  the  patient  w^as  suffering  with  violent  paroxy-sms 
of  epigastric  pain,  was  belching  frequently,  and  vomiting.  The 
vomitus  was  a  clear,  green,  bile-stained  fluid.  The  patient's  bowel 
movements  while  in  the  hospital  were  clay-colored. 

Physical  examination  show^ed  the  presence  of  slight  icterus.  The 
abdomen  was  markedly  distended  and  tympanitic,  the  distention 
being  most  marked  in  the  epigastric  region.  The  a:-ray  examination 
showed  the  excursions  of  the  diaphragm  to  be  somewhat  limited,  and 
revealed  a  shadow  in  the  region  of  the  pancreas.  The  temperature 
on  admission  was  102.8°  F.,  the  pulse  104,  and  the  respirations  30. 
The  leukocyte  count,  November  14,  was  8200,  and  on  November  21, 
1902,  13,850,  with  81.3  per  cent,  of  polymorphonuclears.  The  stools 
showed  free  fat.     There  was  no  glycosuria  at  any  time. 

The  patient  appeared  to  improve  somewhat.    The  pulse  dropped 
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to  between  80  and  90  to  tlie  minute;  the  respirations  to  24,  and 
the  temperature  to  between  99.0°  and  101°  F.  before  the  operation. 

On  November  22,  1902,  the  patient  was  operated  upon,  under 
ether  narcosis.  The  incision  was  made  through  the  upper  portion 
of  the  right  rectus.  Some  fat  necrosis  of  the  gastrocohc  omentum 
was  found.  The  gastrocolic  omentum  was  opened,  exposing  the 
pancreas,  whicli  was  found  to  be  diseased,  with  the  head  of  the 
gland  thickened.  Some  hemorrhage  was  present.  The  pancreas 
was  drained  at  the  site  of  the  hemorrhage  with  a  rubber  tube, 
around  which  was  packed  sterile  gauze.  Death  occurred  soon  after 
the  operation. 

Autopsy.  The  preperitoneal  fat  and  all  the  fat  in  the  abdomen, 
omentum,  and  mesentery  was  studded  with  little  areas  of  fat  necro- 
sis. The  pancreas  was  much  diseased.  The  tail  was  gangrenous  and 
surrounded  by  a  reddish,  purulent  fluid.  The  head  and  body  of  the 
organ  had  remained  relatively  normal.  The  lesser  peritoneal  cavity 
contained  much  purulent,  reddish-yellow  fluid,  containing  broken- 
down  pancreas.  The  gall-bladder  was  full  of  calculi,  but  it  was 
impossible  thoroughly  to  examine  the  biliary  ducts  owing  to  adhesions 
and  necrosis.  About  the  sloughing  gangrenous  pancreas  there  v/ere 
adhesions;  but  there  was  no  general  peritonitis. 

The  salient  features  of  this  case,  to  which  I  shall  refer  more  in 
detail  in  the  general  discussion,  are:  (1)  General  abdominal  dis- 
tention, most  marked  in  the  epigastrium;  (2)  the  presence  of  biliary 
vomiting  and  frequent  belching;  (3)  the  drop  in  pulse  rate,  respira- 
tion, and  temperature,  with  improvement  in  the  patient's  general 
condition,  after  the  severe  initial  symptoms;  (4)  the  presence  of  fat 
necrosis;  (5)  the  presence  of  biliary  calculi;  (0)  the  involvement  of 
the  tail  of  the  pancreas  almost  exclusively;  (7)  the  presence  of  free 
fat  in  the  feces  and  the  absence  of  glycosuria;  (8)  the  absence  of 
free  fluid  in  the  abdomen;  and  (9)  the  mistake  of  not  opening  the 
lesser  peritoneal  cavity  through  the  left  loin  posteriorly,  instead  of 
transperitoneally. 

Case  III. — C.  K.,  white,  female,  aged  sixty-one  years.  Admitted 
to  the  German  Hospital  January  20,  1905. 

The  patient  was  admitted  with  the  diagnosis  of  acute  intestinal 
obstruction,  and  was  operated  upon  immediately.  No  history  was 
obtainable.  On  admission  the  pulse  was  76  to  the  minute  and  the 
temperature  was  99°  F. 

Under  ether  narcosis,  an  incision  was  made  in  the  left  inguinal 
region,  in  the  belief  that  the  sigmoid  was  at  fault.  The  descending 
colon  and  sigmoid  were  examined  and  found  normal,  and  the  original 
wound  was  closed.  The  abdomen  then  was  opened  in  the  median  line, 
the  incision  extending  from  the  ensiform  to  the  pubis.  The  entire 
intestine  was  searched  for  an  obstruction,  but  none  was  found.  At 
the  greater  curvature  of  the  stomach  near  the  pylorus  a  dense  mass  of 
adhesions  was  found,  with  hemorrhage  beneath.     Tlie  adhesions 
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were  separated  and  tli.;  pancreas  was  found  hard,  nodular,  enlarged, 
and  the  seat  of  a  laii^e  hemorrhage.  Four  pieces  of  gauze  were 
carried  to  the  head  of  the  pancreas  and  a  glass  tube  was  placed  in 
the  pelvis.  An  antisefjtic  dressing  was  applied.  The  patient  died 
fifteen  hours  after  the  operation. 

Postmortem.  The  pancreas  was  24  x  8  x  4  cm.  in  size  and  weighed 
290  grams.  It  was  dai  Is  red  in  patches,  and  densely  adherent  to  the 
stomach  and  the  transverse  colon.  Areas  of  fat  necrosis  were  found 
in  the  surrounding  tissues.  The  gall-bladder  contained  bile  and 
about  fifty  stones;  the  ducts  were  patulous. 

This  was  evidently  one  of  those  extremely  acute  cases  of  pan- 
creatic hemorrhage,  that  is,  hemorrhagic  pancreatitis,  referred  to  by 
some  authors  as  fulmmant.  The  operation  took  place  within  a  day 
of  the  onset  of  the  illness,  even  before  fat  necrosis  had  an  opportunity 
to  occur,  yet  the  very  se  >  erity  of  the  disease  rendered  the  prognosis 
hopeless.  Especially  to  ')e  noted  is  the  diagnosis  of  acute  intestinal 
obstruction.  As  will  be  ;ieen  on  reading  case  reports  of  this  disease, 
this  diagnosis  is  very  commonly  made — far  oftener  than  the  true  one. 
We  find  in  this  case  also:  (1)  Fat  necrosis;  (2)  the  presence  of  cal- 
culi; and  (3)  a  very  slow  pulse  rate — 76 — with  a  temperature  of 
99°  F. 

Case  IV. — AVhite,  female,  aged  forty-one  years.  Admitted  to  the 
German  Hospital  October  17,  1905. 

No  history  of  tuberculosis  or  malignancy  was  obtained.  The 
patient  had  always  had  general  good  health.  Nine  weeks  before  admis- 
sion she  became  gradually  ill,  complaining  of  pain  in  the  right  side  of 
the  abdomen  referred  to  the  back,  epigastrium,  and  right  iliac  fossa. 
Three  weeks  ago  she  had  severe  abdominal  pain  in  the  right  side  of 
the  abdomen,  but  most  severe  in  the  upper  portion.  The  pain  was 
followed  by  vomiting  and  was  almost  constant.  Some  soreness  in  the 
upper  abdomen  was  also  noted.  The  nausea  and  vomiting  had  been 
more  or  less  continued.  On  admission  the  patient's  abdomen  w'as  dis- 
tended, especially  above  the  umbilicus.  Rigidity  of  both  recti  muscles 
was  noted,  but  most  marked  above  the  umbilicus  on  the  right  side. 
There  was  an  indefinite  mass  in  the  epigastrium,  which  was  moder- 
ately tender.  On  admission  the  temperature  was  100°  F.,  pulse,  76. 
While  the  patient  was  in  the  hospital  the  leukocytes  varied  from 
8600  to  32,900,  and  the  hemoglobin  from  45  to  68  per  cent.  Free  fat 
and  occult  blood  were  found  in  the  stools. 

Operation,  October  18, 1905.  Under  ether  narcosis,  an  incision  was 
made  in  the  median  line  above  the  umbilicus ;  the  stomach  was  found 
distended  and  pus  escaping  through  the  foramen  of  Winslow.  The 
wound  was  closed  and  a  second  incision  made  along  the  right  costal 
margin,  exposing  the  lower  margin  of  the  liver  adherent  to  the  stom- 
ach. The  adhesions  between  the  stomach  and  the  liver  were  separ- 
ated, and  the  gastrohepatic  omentmn  was  found  to  be  thickened  and 
cedematous.     An  aspirating  needle  was  passed  through  the  thick- 
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ened  gastrohcpatic  omentum  in  the  direction  of  the  lesser  peritoneal 
cavity,  and  hlood  and  pus  were  obtained.  A  free  incision  was  then 
made,  allowiiii;  the  escape  of  considerable  pus.  A  rubber  tube, 
surrounded  with  <;au/,e,  was  tiien  placed  in  the  lesser  peritoneal 
cavity.  Tlie  gall-l)ladder  was  searched  for  but  not  found.  After 
the  operation  the  patient  developed  a  septic  temperature.  The 
leukocytosis  continued,  and  she  left  the  hospital  in  poor  condition, 
with  a  discharging  sinus.  She  died  after  some  weeks  of  continued 
sepsis. 

In  this  case  we  may  note  particularly:  (1)  Gradual  onset  of  the 
illness,  indicative  of  a  subacute  suppurative  process  rather  than  an 
acute  necrotic  one;  (2)  continued  vomiting;  (3)  low^  pulse  rate — 76 
— before  operation;  and   (4)  an  indefinite  mass  in  the  epigastrium. 

Case  V. — White,  male,  aged  twenty-seven  years.  Admitted  to 
the  German  Hospital  March  18,  1908. 

One  year  before  admission  the  patient  had  four  or  five  attacks  of 
abdominal  pain,  accompanied  by  jaundice.  Two  and  one-half  wrecks 
before  admission  he  had  a  severe  attack  of  epigastric  pain,  accom- 
panied by  nausea  and  vomiting.  The  pain  continued  up  to  the  date 
of  admission,  wath  frequent  exacerbations.  It  started  in  the  epigas- 
trium, and  was  referred  all  over  the  abdomen,  and  to  the  back  and 
shoulders.  The  patient  has  been  jaundiced  more  or  less  ever  since 
the  onset  of  this  attack. 

On  admission,  the  patient  was  jaundiced,  the  respiratory 
excursions  were  limited,  and  the  respirations  short.  The  liver 
extended  from  the  sixth  interspace  to  two  fingers'  breadths  below  the 
costal  margin  in  the  mamillary  line.  There  was  slight  epigastric  ful- 
ness and  spasticity  of  both  recti  muscles  in  this  region.  Some  tender- 
ness was  noted  over  the  entire  epigastrium,  and  it  was  quite  marked 
over  Mayo  Robson's  point.  The  pain  continued  without  relief  up  to 
the  time  of  operation.  The  patient's  temperature  on  admission  was 
98.4°  F.,  and  remained  febrile  during  the  entire  course  of  the  illness, 
but  only  for  about  three  days  after  operation,  with  a  maximum  of 
100.4°  F.     The  pulse  on  admission  was  88. 

The  operation  was  performed  on  March  21,  1908,  under  ether 
narcosis.  An  incision  was  made  through  the  right  rectus.  The  gall- 
bladder was  found  adherent  to  the  colon  and  omentum,  and  con- 
tained calculi.  Posterior  to  the  stomach  there  was  a  soft  fluctuating 
mass  about  the  sizeof  two  fists,  pushing  the  stomach  forw^ard.  A  finger 
placed  in  the  foramen  of  Winslow  found  this  to  be  in  the  position  of  the 
pancreas.  The  gall-bladder  w^as  walled  off  with  gauze  pads  and  aspi- 
rated; 40  c.c.  of  mucopurulent  fluid  was  removed.  This  was  sterile, 
as  shown  subsequently  by  culture.  The  gall-bladder  w^as  opened 
and  four  large  and  twenty-four  small  stones  were  removed  from  it  and 
the  dilated  cystic  duct.  A  tube  drain  was  introduced  into  the  gall- 
bladder, and  it  was  sewn  to  the  peritoneum.  The  choledochus  was 
found  to  be  patulous.    The  wound  was  closed  and  the  patient  placed 
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oil  liis  right  side  and  an  incision  made  in  the  left  loin,  extending  down 
7  cm.  from  the  costal  margin,  and  just  external  to  the  outer  border 
of  the  erector  spinae.  Within  the  fatty  capsule  of  the  kidney  there 
was  much  fat  necrosis.  An  abscess  was  evacuated  in  the  location  of 
the  pancreas,  and  about  lialf  a  liter  of  bloody  purulent  fluid  escaped. 
The  cavity  was  drained  with  a  large  rubber  tube  and  two  pieces  of 
gauze. 

The  patient  made  an  uneventful  and  practically  afebrile  recovery. 
The  drain  was  left  in  the  gall-bladder  eleven  days,  and  that  in  the  pos- 
terior incision  for  several  weeks,  although  the  drainage  gauze  in  this 
incision  was  removed  in  six  days.  The  discharge  from  this  wound 
was  found  to  be  very  irritating  to  the  skin. 

The  points  of  interest  here  are:  (1)  The  slow  pulse  and  afebrile 
course  after  operation;  (2)  the  presence  of  biliary  calculi;  (3)  the 
presence  of  fat  necrosis  around  the  abscess  cavity;  and  (4)  the  irri- 
tating character  of  the  pancreatic  discharge. 

Case  VI. — H.  M.  N.,  a  white  male,  aged  thirty-nine  years. 
Admitted  to  the  German  Hospital  December  28,  1907. 

The  case,  which  has  been  reported  by  Dr.  Jurist/  was  one  of 
gangrenous  pancreatitis,  in  which  follow^ing  a  posterior  incision 
purulent  and  necrotic  material  was  removed  from  the  region  of  the 
pancreas.  Ten  days  after  the  operation,  and  again  a  week  later, 
large  pieces  of  necrotic  and  gangrenous  pancreas  were  discharged 
through  the  wound.  Thereupon  the  patient's  condition  improved 
markedly,  and  eventually  he  made  a  perfect  recovery.  He  now 
enjoys  excellent  health,  his  metabolism  apparently  is  undisturbed, 
and  he  has  no  glycosuria. 

Of  special  importance  in  this  case  are:  (1)  The  primary  shock 
with  a  slow  pulse;  (2)  extreme  prostration  thereafter,  with  signs  of 
profound  toxemia;  (3)  the  operation  in  the  second  stage;  and  (4) 
the  use  of  the  posterior  incision  alone. 

In  discussing  this  series  of  cases,  it  will  be  admitted  that  in  each 
case  there  was  an  acute  pancreatitis.  It  is  true  that  they  are  of 
various  types.  Thus,  in  Case  II  we  have  an  example  of  a  slowly  pro- 
gressing type,  of  the  hemorrhagic  variety.  This  may  perhaps  be 
considered  one  of  those  cases  in  which  the  inflammation  preceded 
the  hemorrhage  by  some  time,  as  the  latter  does  not  furnish  the 
changes  most  marked  pathologically,  nor  is  the  course  that  of  an 
acute  hemorrhagic  case.  Case  IV  represents  the  ultra-acute  hemor- 
rhagic pancreatitis  of  Mayo  Robson's  classification,  in  which  the 
hemorrhage  is  the  primary  factor.  The  rapid  course  and  extreme 
disorganization  of  the  gland  itself  make  this  apparent.  This  repre- 
sents that  class  of  cases  which  is  least  promising  for  any  form  of 
surgical  intervention — indeed,  when  the  pancreatic  disintegration  has 
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rcaclieil  the  stage  wliicli  it  luul  in  this  instance,  it  is  ahnost  hopeless 
to  expect  a  recovery.  Cases  IV  and  V  represent  the  acute  suppura- 
tive variety  of  pancreatitis:  not  a  locahzed  abscess  in  the  pancreas, 
but  a  more  or  less  diffuse  suppuration  with  involvement  of  the  omen- 
tal bursa.  Case  VI  is  of  the  gantjrenous  type.  l)oul)tless  this  com- 
menced as  an  acute  necrosis  also,  probal)ly  hemorrhatfic  in  type, 
which  involved  nearly  all  of  the  gland,  as  is  shown  by  the  extent  of 
the  gangrene.  The  subsequent  well  being  and  perfect  assimilation 
of  the  patient  would  lead  us  to  suppose  that  a  portion  of  the  head  of 
the  pancreas  was  entirely  unaffected  by  the  disease. 

Etiology.  As  to  the  etiology  of  acute  pancreatitis  much  has  been 
written,  largely  from  the  standpoint  of  experiments.  Clinically 
several  factors  have  been  mentioned.  Many  authors  have  called 
attention  to  the  fact  that  people  in  whom  acute  pancreatitis  is  found 
are,  as  a  rule,  of  middle  age  and  inclined  to  stoutness.  As  regards 
the  age,  this  would  hold  true  in  my  cases,  with  the  exception  of  Case 
\.  In  Cases  II,  V,  and  VI  the  patients  were,  however,  very  well 
developed,  and  not  given  to  excess  of  adipose  tissue.  In  Case  VI, 
there  was  the  history  of  a  diabetic  parent,  perhaps  only  a  coinci- 
dence, but  nevertheless  rather  striking. 

Opie'  has  called  attention  to  the  association  of  various  forms  of 
pancreatitis  with  gallstones,  especially  those  situated  in  the  chole- 
dochus.  In  Cases  II,  III,  and  V,  I  found  gallstones,  but  in  no  case 
obstructing  the  choledochus.  In  Case  IV  the  gall-bladder  was  not 
found;  it  was  so  bound  down  by  adhesions  that  the  search  for  it  in 
the  presence  of  so  much  free  pus,  would  have  been  dangerous.  In 
Case  VI  the  bile  ducts  naturally  could  not  be  inspected;  but  it  seems 
reasonable  to  assume  that  stones  were  present,  in  view  of  the  many 
attacks  of  pain  resembling  biliary  colic. 

Thus,  in  six  cases  of  acute  pancreatitis,  four  (67  per  cent.)  had 
gallstones.  In  two  additional  cases  personally  communicated  to  me, 
which  have  recently  occurred  in  this  city,  gallstones  were  not  present. 
It  is  noteworthy  that  in  the  three  cases  in  which  gallstones  were 
actually  found  there  was  no  stone  in  the  choledochus.  I  have  a 
number  of  times  found  chronic  pancreatitis  associated  with  a  stone 
in  the  common  duct. 

My  experience,  as  regards  biliary  calculi,  coincides  with  that  of 
most  authors.  The  investigations  of  Opie  have  already  been  men- 
tioned. The  only  investigator  of  prominence  who  disagrees  with 
these  conclusions  is  Truhart,'  who,  in  the  analysis  of  a  large  number 
of  cases,  found  that  a  smaller  percentage  of  patients  with  acute 
pancreatitis  had  gallstones  than  those  who  died  from  other  causes. 

Fitz,  Opie,  and  most  American  and  British  authors  have  inclined 
to  the  belief  that  the  causative  factor  in  acute  pancreatitis  is  most 
often  some  form  of  infection,  while  Chiari  and  his  school  incline  to 

'  Diseases  of  the  Pancreas,  1905.  ^  Pankreas  Pathologie,  Wiesbaden,  1902. 
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the  theory  of  a  diemical  autodigestive  process.  The  experimental 
resuhs  of  various  investigators  have  difi'ered  greatly  on  this  subject. 
While  Opie,  Fitz,  and  others,  as  mentioned,  give  great  prominence 
to  the  factor  of  infection,  Truhart,  in  an  analysis  of  74  cases  of 
acute  pancreatitis,  found  that  in  only  14  could  microorganisms  be 
(lenionstrated.  Naturally  this  refers  to  the  pancreatitis  itself,  for 
when  pus  has  once  formed  and  an  abscess  is  present,  this  is  likely 
to  become  secondarily  infected.  Then  again,  the  fact  that  micro- 
organisms cannot  be  shown  by  culture  does  not  eliminate  them  as 
causative  factors.  In  one  case  (V)  Bacillus  coli  as  demonstrated 
in  the  pus. 

It  seems  reasonable  to  assume,  however,  when  gallstones  are 
present  and  not  in  the  choledochus,  that  whatever  causative  action 
they  may  have  had  has  been  exerted  by  the  concomitant  infection. 
A  curious  feature  in  this  connection  is  that  in  the  case  mentioned 
the  apparently  purulent  fluid  contained  in  the  gall-bladder,  showed 
no  bacteria,  while  the  colon  bacillus  was  found  in  the  pancreatic 
abscess. 

Case  III  is  an  example  of  those  in  which  commonly  no  bacteria  are 
found,  and  seems  to  be  a  case  of  primary  hemorrhage  into  the 
pancreas. 

Pathology.  The  pathology  of  acute  pancreatitis  has  been  the  sub- 
ject of  much  discussion,  and  bears  an  intimate  relationship  to  the 
question  of  etiology.  So  far  as  my  records  go,  there  was  nothing  to 
throw  any  light  on  the  presence  of  an  autodigestive  processes,  which 
so  many  German  authors,  notably  Doberauer*  and  Guleke^  have 
brought  into  the  foreground  as  the  initial  process  in  acute  pancreatitis. 
On  the  whole,  I  incline  to  the  theory  of  infection  rather  than  that 
of  primary  chemical  change  in  the  pancreas.  So  many  substances 
act  as  stimuli  to  the  disintegration  of  the  pancreas  by  so-called 
autodigestion  that  it  seems  quite  likely  that  bacteria  can  also  do  this. 
And,  indeed,  Hekma^  furnished  experimental  proof  of  this  fact. 

Sailer  and  Speese^  found  that  a  toxic  substance  was  present  in  the 
blood  of  dogs  suffering  from  acute  pancreatitis  experimentally  pro- 
duced by  the  injection  of  sterile  oil  into  the  pancreatic  duct  followed 
by  ligation  of  the  duct.  Williams  and  Busch^  found  "anatomical 
and  experimental  evidence  that  made  it  seem  probable  that  some 
cases  of  acute  pancreatitis  may  be  caused  by  regurgitation  of  duo- 
denal contents  into  the  diverticulum  of  Vater,  the  way  having  been 
opened  by  the  passage  of  gallstones." 

Diagnosis.  The  diagnosis'of  acute  pancreatitis  is  the  most  impor- 
tant question  that  confronts  us.     Even  a  cursory  examination  of 

*  Verhand.  Deut.  Ges.  f.  Chir.,  1906,  xxxv,  280, 

'  Arb.  aus  d.  chir.  Klin.  d.  K.  Univ.,  Berlin,  1906. 
6  Quoted  by  Doberauer,  Arch.  f.  Phys.,  1904,  p.  334. 
T  Trans.  Assoc.  Amer.  Phys.,  1908,  xxiii,  540. 

*  Jour.  Med.  Research,  1907. 
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recorded  cases  will  show  that  in  \)()  per  tent,  the  correct  diagnosis 
has  not  l)een  made,  except  at  operation  or  autopsy.  Iiuk'cd,  even  at 
operation  the  condition  has  been  overlooked  in  not  a  few  instances 
(as  in  a  case  lately  reported  as  one  of  a  series  by  NoetzeP). 

The  symptomatology ,  therefore,  must  first  be  considered,  Fitz" 
gives  us  the  best  concise  statement  of  the  classical  symptoms :  "Acute 
pancreatitis  is  to  be  suspected  when  a  previously  healthy  person,  or 
sufferer  from  occasional  attacks  of  indigestion,  is  suddenly  seized 
with  violent  pain  in  the  epigastrium,  followed  by  vomiting  and  col- 
lapse, and  in  the  course  of  twenty-four  hours,  by  a  circumscrbed 
epigastric  swelling,  tympanitic  or  resistant,  with  slight  rise  of  tem- 
perature." 

The  pain,  as  a  rule,  is  severe,  and  generally  referred  to  the  epigas- 
tric region.  It  was  so  in  all  of  my  cases  (II,  III,  V,  VI)  in  which  this 
is  recorded.  It  has  been  asserted  by  some  that  it  is  more  often  to  the 
left  of  the  median  line,  and  while  this  may  be  a  point  of  some  value 
when  it  is  present,  the  absence  of  localization  of  the  pain  to  the  left 
side  should  not  influence  us  in  the  least  in  estimating  the  importance 
of  this  symptom.  The  existence  of  severe  epigastric  pain  was  noted 
in  several  cases  reported  by  ]Mayo  Robson,  in  the  two  reported  by 
Bornhaupt,"  in  a  case  reported  to  me  in  a  personal  communication 
by  Dr.  Chase,  of  Philadelphia,  and  in  several  of  those  reported  by 
Doberauer  and  Xoetzel,  and  those  of  Murray^^  and  Bell.^^  On  the 
other  hand,  in  several  of  the  cases  reported  by  Doberauer,  the  pain 
was  referred  .to  in  a  more  general  way  as  being  abdominal.  Indeed, 
in  one  case  operated  by  Xoetzell,  the  patient  spoke  of  the  pain  being 
in  the  lower  abdomen  to  such  an  extent  that  the  operator  made  his 
first  incision  for  a  supposed  pelvic  condition. 

There  is  never  any  doubt  concerning  the  severity  of  the  pain 
wherever  located.  It  practically  always  calls  for  the  guarded  use 
of  opiates,  although  these  are  often  without  avail.  This  w^as  true  in 
Case  VI,  of  my  series  in  which  the  pain  was  agonizing,  and  but  little 
affected  by  several  hypodermic  injections  of  morphine.  Associated 
with  the  pain,  but  a  far  less  constant  symptom,  is  epigastric  tender- 
ness. In  many  cases  it  is  but  slightly  marked,  although  careful 
examination  will  usually  elicit  it.  It  becomes  more  marked  if  the 
case  progresses  to  suppuration,  especially  with  the  formation  of  a 
mass,  which  is  practically  always  tender.  In  the  same  way  epigastric 
muscular  spasticity  may  occur  as  the  result  of  the  local  condition. 

Soon  after  the  onset  of  the  pain  there  is  vomiting — a  practically 
constant  symptom.  The  vomiting,  in  some  instances,  lasts  but  a  few 
hours  or  perhaps  a  day — as  in  Case  V;  and  in  others  it  becomes 
almost  uncontrollable  and  progressively  worse.    This  is  a  diagnostic 

«  Beitr.  z.  klin.  Chir.,  1908,  Ixxv,  735. 

••  Quoted  by  Robson  and  Cammidge,  Diseases  of  Pancreas,  1908. 
»  Deut.  med.  Woch.,  1908,  xxxiv,   1306. 
"  Trans.  Amer.  Surg.  Assoc,  1902.  xx,  219.  "  Ibid.,  1904,  xxii,  103. 
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sifii  of  but  little  value,  as  it  is  common  to  most  acute  intra-abdominal 
conditions.  Attention  has  also  been  called  to  the  fact  that  it  is,  as  a 
rule,  biliary  in  character.  Indeed,  vomiting,  especially  when  per- 
sistent, is  one  of  the  most  misleading  symptoms  of  the  disease  under 
consideration,  as  it  often  serves  to  make  a  diagnosis  of  intestinal 
obstruction  seem  the  correct  one.  I  have,  however,  never  noticed 
fecal  vomiting,  which  is  always  present  in  the  late  stages  of  intes- 
tinal obstruction. 

Persistent  and  uncontrollable  belching  and  hiccoughing  are 
marked  symptoms  of  acute  pancreatitis.  They  are  often  sufficiently 
severe  to  draw  the  physician's  attention  to  the  possibility  of  some 
trouble  near  the  diaphragm,  and  to  help  to  a  correct  diagnosis. 
They  were  especially  noted  in  Case  VI  of  my  series,  and  were  far 
more  troublesome  than  the  vomiting  itself. 

Collapse  in  the  acute  onset  of  pancreatitis  is  often  very  marked. 
In  some  of  the  cases,  operated  and  unoperated  upon,  it  may  pass  very 
quickly  on  to  a  fatal  termination.  In  others,  the  patient  recovers 
from  it  sufficiently  to  last  for  a  few  days,  in  very  rapid  cases,  or  even 
recovers  therefrom  entirely  when  a  localized  pancreatic  suppuration 
supervenes.  Fitz  and  others  have  called  attention  to  the  marked 
cyanosis  which  occasionally  accompanies  this  collapse,  and  it  has 
been  referred  to  as  a  diagnostic  feature.  Its  cause  is  still  unex- 
plained. It  was  not  noted  in  any  of  my  cases,  but  was  a  feature  in  the 
case  personally  reported  to  me  by  Dr.  Chase. 

A  possibly  important  symptom  in  the  onset  of  acute  pancreatitis 
is  the  frequent  presence  of  a  slow  pulse  even  during  the  collapse,  and 
until  a  septic  condition  supervenes.  Indeed,  it  may  even  persist 
under  these  circumstances.  I  have  had  several  instances  of  this  fact 
sufficient  to  convince  me  of  its  occasional  significance.  Thus,  in 
Case  II,  the  pulse  was  never  very  rapid  and  dropped  even  to  below 
100  when  the  other  symptoms  abated.  In  Case  III,  an  ultra-acute 
one,  the  pulse  on  admission  was  76.  References  to  the  suppurative 
and  less  acute  cases,  Xos.  IV  and  V,  show  a  comparatively  low 
pulse  rate.  In  Case  VI,  during  the  primary  agonizing  pain  and 
collapse  the  pulse  was  about  80  to  90  per  minute,  even  when  the 
temperature  dropped  below  96°  F.  In  this  instance,  however,  the 
pulse  became  very  rapid  and  feeble  as  soon  as  the  marked  pancreatic 
toxemia  had  a  chance  to  manifest  itself. 

So  far  I  have  been  discussing  practically  only  the  symptoms 
immediately  associated  with  the  very  onset  of  the  disease.  If  the 
patient  survives  the  initial  shock  or  hemorrhages,  as  the  case  may  be, 
certain  other  conditions  make  themselves  manifest.  There  are  evi- 
dences of  intestinal  paresis.  Besides  the  vomiting  and  belching 
already  spoken  of,  there  is  frequently  in  the  first  two  or  three  days, 
interference  with  the  passage  of  gas  and  feces.  After  several  days 
repeated  enemas  will  usually  give  quite  copious  and  bulky  stools. 
Associated  with  these  conditions  there  is  intestinal  and  abdominal 
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(listentioii,  with  correspoudinfij  distress.  \  ery  often  this  seems  to 
be  iari^ely  colonic,  atiecting  principally  the  transverse  and  descend- 
inj;  colon,  the  small  intestine  bcinjf  involved  to  a  lesser  extent. 

Slight  jaundice,  as  noted  in  ("asc  \'I  for  forty-eight  hours,  and  in 
Case  11  antl  Case  \  (^wilh  cholelithiasis)  is  of  frequent  occurrence  in 
pancreatitis.  As  a  diagnostic  sign  it  would  serve  only  the  purpose  of 
calling  our  attention  to  some  lesion  in  the  upper  abdomen. 

The  formation  of  a  more  or  less  well-defined  epigastric  mass, 
apparently  deep,  usually  somewhat  tender,  and  often  to  the  left  of 
the  median  line,  is  very  suggestive  of  pancreatitis,  when  found  in 
conjunction  with  some  of  the  other  significant  symptoms.  Formerly, 
when  cases  were  kept  under  observation  longer,  because  of  fail- 
ure to  diagnosticate  them  and  reluctance  to  operate,  except  in  the 
face  of  very  definite  indications,  this  was  more  often  seen  than  it  is 
now,  when  the  tendency  is  to  operate  somewhat  earlier.  Case  VI 
showed  this  feature  most  markedly,  that  is,  the  presence  of  a  deep 
indefinite  resistant  area  in  the  left  epigastrium.  Some  suggestion  of 
it  was  noted  in  Case  IV.  In  the  case  reported  to  me  by  Dr.  Chase 
this  feature  was  most  marked. 

Naturally  the  presence  of  a  tumor,  such  as  this,  can  hardly  be 
expected  in  those  instances  of  acute  pancreatitis  which  quickly 
terminate  fatally.  The  swollen,  engorged,  or  hemorrhagic  pancreas 
itself  is  hardly  ever  palpable.  The  hemorrhage  in  and  about  the 
pancreas  itself  scarcely  ever  gives  us  such  a  considerable  mass  that 
palpation  is  possible,  yet  even  this  must  be  considered  within  the 
range  of  possibility. 

Finally,  there  is  to  be  mentioned  that  occasional  occurrence  of 
dulness  or  of  impaired  resonance  and  breath  sounds  over  the  lower 
lobe  of  either  lung,  usually  the  left.  This  occurred  in  Case  VI  of  my 
series,  and  led  to  a  diagnosis  of  pleurisy  as  a  complication.  The 
condition  was  present  at  the  time  of  operation,  but  then  was  not 
interfered  with.  I  believe  it  was  due  to  infection  through  the  dia- 
phragm. 

While  the  diagnostic  points  in  acute  pancreatitis  are  not  uniform, 
there  are  enough,  in  at  least  a  certain  percentage  of  cases,  to  enable 
us  to  diagnosticate  the  condition. 

Differential  Diagnosis.  The  differential  diagnosis  is  a  matter 
of  some  difficulty  in  most  cases.  In  the  majority  of  instances  in 
which  an  incorrect  diagnosis  has  been  made,  it  has  been  that  of  acute 
intestinal  obstruction.  It  is  not  difficult  to  see  why  this  is  so.  In 
both  conditions  we  have  the  sudden  onset,  the  violent,  cramp-like 
pain,  a  slow  pulse  in  the  beginning,  some  distention  which  gradually 
increases,  and  vomiting  following  the  pain,  with  stoppage  of  gas  and 
feces.  The  similarity  is  heightened  by  the  fact  that  in  pancreatitis  the 
distention  is  largely  colonic,  and  this  often  leads  to  a  suspicion  of  an 
obstruction  low  down.  At  the  onset  of  the  disease  it  may  be  impos- 
sible to  differentiate  the  conditions,  yet  the  uncertainty  should  not 
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last  very  long.  In  the  first  place,  it  is  rare  to  find  shock,  with  occa- 
sional slow  pulse  and  cyanosis  in  intestinal  obstruction.  The  pain 
ratlier,  where  extremely  severe,  causes  the  patient  to  look  blanched 
and  exhausted.  Moreover,  it  is,  as  a  rule,  localized  to  some  point  in 
the  lower  abdomen,  rather  than  in  the  epigastrium,  as  in  pancrea- 
titis. Yet,  as  I  have  mentioned  in  discussing  the  symptom  of  pain, 
atypical  locations  thereof  in  pancreatitis  are  not  entirely  unknown. 
As  the  case  progresses  for  some  hours  the  distinction  becomes  slightly 
plainer.  The  vomiting  in  obstruction  is  one  of  the  cardinal  symp- 
toms. It  is  persistent,  severe,  and  becomes  progressively  worse. 
The  vomitus  becomes  foul  in  a  short  time.  In  pancreatitis  the 
vomiting  is  bilious  in  practically  every  instance;  after  a  short  time 
it  becomes  less  frequent.  Far  more  distressing  is  the  hiccough- 
ing and  belching  associated  with  pain.  These  seem  to  be  much 
dwelt  upon  in  the  case  histories  of  pancreatitis,  and  were  illustrated 
to  a  marked  degree  in  Case  VI  of  my  series.  They  are  not  so 
prominent  or  striking  in  cases  of  obstruction.  In  pancreatitis  the 
distention  is  generally  colonic  and  not  of  high  grade.  In  obstruction 
it  may  or  may  not  be  localized  to  the  colon,  is  more  marked  and 
more  quickly  progressive.  In  pancreatitis  the  ileus  may  be  absolute 
at  first,  yet  often  high  enemas  result  in  passage  of  gas  and  true 
bowel  movements.  In  acute  obstruction  we  can,  by  the  same  means, 
obtain  only  emptying  of  the  lower  part  of  the  larger  bowel,  and  the 
passage  of  flatus,  if  it  occurs  at  all,  is  very  limited. 

In  pancreatitis  the  development  of  epigastric  pain  occurs  fre- 
quently and  often  early,  while  in  obstruction  we  have  practically 
never  a  localization  of  these  signs  to  the  epigastrium.  Slight  jaundice 
often  develops  in  pancreatitis;  in  obstruction  it  is  absent.  The 
rapid  development  of  free  fluid  in  the  abdominal  cavity  would 
point  to  pancreatitis.  If  the  case  should  progress  for  some  days,  we 
have  in  pancreatitis  the  gradual  appearance  of  signs  of  omental 
bursitis,  an  upper  abdominal  lesion,  associated  with  a  severe  toxe- 
mia, but  with  subsidence  of  the  signs  of  ileus,  vomiting,  etc.  In 
obstruction  there  is  also  a  toxemia  from  the  absorption  of  stagnated 
bowel  contents,  and  the  signs  of  intestinal  stasis  plainly  manifest 
themselves  if  continued;  finally  there  are  fecal  vomiting,  increasing 
signs  of  peritonism,  marked  distention,  and  tympany. 

The  mistake  of  diagnosticating  a  case  of  acute  pancreatitis  as  ob- 
struction was  made  in  Case  III.  With  the  increased  understanding  of 
the  subject  which  we  now  have,  and  perhaps  a  slightly  more  extended 
study  of  the  case  (which  was  operated  upon  at  once  on  admission), 
the  diagnosis,  I  believe,  could  perhaps  have  been  properly  made.  It 
is  a  most  noticeable  feature  of  all  the  more  extended  series  of  cases 
of  pancreatitis  reported,  that  in  the  earlier  ones  the  diagnosis  was  but 
rarely  made,  while  in  the  later  ones  seen  by  any  one  man  it  was 
practically  always  strongly  suspected,  if  not  definitely  decided  upon. 

Acute  gastroduodenitis  has  been  mentioned  as  possibly  to  be  con- 
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fused  with  pancreatitis.  It  must,  indeed, be  a  severe  typeof  this  ilhiess 
which  would  sinudate  tlie  graver  lesion.  Indeed,  it  seems  hardly 
more  than  necessary  to  consider  the  symptoms  of  each  to  arrive  at  a 
diaijnosis,  should  this  be  the  differential  question. 

Biliary  colic,  with  or  without  slight  jaundice,  would  give  us  many 
points  of  similarity  to  the  initial  pain  of  pancreatitis.  At  the  time 
of  the  onset  of  the  pain  a  distinction  might  be  impossible.  Gall- 
stone colic  is  far  more  common  than  acute  pancreatic  lesions  are,  and 
they  may  be  associated,  as  in  Case  V,  so  that  the  physician  woukl 
think  of  that  condition  first.  As  a  rule,  the  location  of  the  pain  to 
the  right  of  the  median  line,  its  radiation,  and  the  failure  of  other  pan- 
creatic symptoms  to  supervene  should  guide  us  correctly.  Yet  it  is 
to  be  remembered  that  in  pancreatitis  the  location  of  the  pain  is 
variable,  and  radiation  to  the  back  and  shoulders  has  been  mentioned 
as  at  times  occurring. 

The  diagnosis  would  be  more  difficult  when  we  have  a  perforative 
peritonitis  as  the  result  of  some  lesion  in  the  biliary  passages.  This 
condition  would  more  closely  resemble  other  varieties  of  perforative 
peritonitis  of  the  upper  abdomen,  and  will  be  grouped  with  these  in 
the  discussion  thereof. 

Other  conditions  referred  to  as  possibly  simulating  acute  pan- 
creatitis have  been  poisoning,  impacted  ureteral  calculus,  etc.  In 
these  the  course  of  events,  the  other  and  distinctive  signs,  and  in  the 
former  the  history,  should  soon  serve  to  put  us  on  the  right  track 

Thrombosis  of  the  mesenteric  vessels,  practically  never  diagnosti- 
cated except  at  operation,  may  give  us  symptoms  of  ileus  and  periton- 
ism, very  likely  to  simulate  acute  pancreatitis. 

Acute  appendicitis  has  been  the  diagnosis  of  several  cases  of  pan- 
creatitis. It  does  not  seem  to  me  that  these  conditions  are  sufficiently 
similar  to  cause  the  mistake  to  be  made  often.  Appendicitis  is 
distinctly  an  inflammatory  condition  of  the  lower  abdomen;  its 
symptomatology  is  well  marked  and  typical  in  most  cases,  and  its 
signs  with  few  exceptions  are  not  those  of  an  upper  abdominal  lesion. 

Next  to  a  diagnosis  of  acute  obstruction  in  those  cases  of  pan- 
creatitis not  recognized,  there  is  that  of  an  acute  perforative  peritonitis 
of  the  upper  abdomen,  be  it  of  stomach,  duodenum,  or  bile  ducts. 
In  the  first  two  conditions  we  can  generally  get  a  history  which  would 
be  something  of  a  guide  to  us.  AMien  the  biliary  system  is  the  seat  of 
perforation,  the  history  may  be  misleading  rather  than  a  guide  to  us. 
In  all  these  conditions  the  sudden  agonizing  pain  in  the  epigastrium 
would  at  once  point  to  a  serious  lesion  of  the  upper  abdomen. 

Treatment.  The  treatment  of  acute  pancreatitis  is  one  of  the 
most  important  subjects  which  confronts  the  surgeon.  The  com- 
parative rarity  of  the  condition,  the  different  phases  it  may  assume, 
and  the  varying  degrees  of  its  severity,  make  the  treatment  of  first 
importance. 

But   a   few   years  ago  pancreatitis,  except  when  progressing  to 
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sii|)))iir;iti(ni,  or  tlic  t'onnatioii  of  ;i  ])alj)iil)lc  mass,  was  considered 
to  heloiin;  to  the  field  of  medical  treatment  alone.  Surgical  inter- 
vention was  considered  hazardous  and  almost  useless.  Several  cases 
have  been  reported  as  recovering  without  operation,  in  which  there 
were  apparently  the  symptoms  of  an  acute  pancreatic  lesion.  I 
have  seen  this  occur  in  acute  pancreatitis  and  in  acute  exacerba- 
tion of  chronic  pancreatitis.  Needless  to  say,  recovery  under  these 
circumstances,  is  rare;  indeed,  it  may  truthfully  be  stated  that  the 
chance  of  such  a  non-o})erative  recovery  is  comparatively  slight. 

The  medical  treatment  of  acute  pancreatitis  has  been  aptly 
comj)ared  to  a  similar  ])rocedure  in  acute  appendicitis.  The  latter 
affection  was  beyond  the  range  of  surgery  many  years  after  its 
pathology  was  well  known.  It  may  be  admitted  then  that  the 
treatment  of  an  acute  pancreatitis  is  by  surgery  only.  This  being 
so,  there  are  three  important  features  to  be  c(msidered  as  regards 
operation : 

J.  At  what  stage  of  the  illness  shall  we  operate? 

2.  What  method  of  approach  to  the  seat  of  disease  shall  be  adopted  ? 

3.  The  technique  after  reaching  the  pancreas  or  the  pancreatic 
abscess. 

1.  The  stage  at  which  operation  should  he  uiKJertaken  in  acute 
pancreatitis  varies  with  the  variety  of  the  disease.  In  a  fulminating 
ultra-acute  case,  the  rapid  progress  of  the  patient  from  bad  to 
worse  may  make  early  operation  necessary.  Operation  should  not 
be  undertaken  in  the  state  of  primary  shock,  following  the  onset  of 
the  distinctive  symptoms  of  pancreatitis.  Cases  in  which  this  has 
been  done  have  almost  invariably  come  to  a  fatal  termination. 
The  tendency  among  surgeons  who  have  investigated  the  question, 
and  have  ha(l  the  opportunity  of  seeing  a  number  of  cases,  seems  to 
be  to  operate  comparatively  early. 

Nevertheless,  I  am  convinced  that  this  rule  does  not  always  hold 
good.  Thus,  in  Case  "S^I,  which  terminated  as  a  gangrenous  pan- 
creatitis, with  sloughing  of  almost  the  whole  organ,  it  is  almost  cer- 
tain that  surgical  intervention  in  the  first  few  days  would  have  ended 
in  the  patient's  death.  Our  delay,  with  stimulation,  allowed  us  to 
operate  upon  a  patient  in  somewhat  improved  condition,  and  to  make 
use  of  localizing  signs  to  approach  the  pancreas  by  a  much  more 
favorable  route  than  it  would  have  been  possible  to  adopt  had  imme- 
diate operation  been  undertaken.  It  must  be  understood,  then, 
that  while  in  cases  becoming  rapidly  and  progressively  worse  opera- 
tion may  be  imperative,  it  is  generally  of  advantage  to  give  the  organ- 
ism an  opportunity  to  prepare  itself,  so  to  speak,  for  a  still  greater 
tax  upon  it.  Moreover,  when  we  delay  until  an  abscess  extending 
into  the  loin  has  formed,  we  are  able  to  approach  it  through  the  loin. 
Had  operation  been  deferred  in  Case  III,  the  result  could  not  have 
been  more  unfortunate.  The  formation  of  a  mass  in  the  upper 
abdomen,  or  the  occurrence  of  dulness  and  tenderness  toward  the 
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Hank,  would  not  only  make  our  diagnosis  luort*  crrtain,  Init  give  us 
a  safer  route  by  which  to  approach  the  diseased  area  than  through 
the  peritoneum. 

2.  The  MeihcKl  uf  Approach  to  the  Seat  of  Disease.  The  routes  to 
tlie  pancreas  may  be  grouped  under  two  main  heads:  (1)  Those 
whidi  involve  tlie  traversing  of  tlie  general  peritoneal  cavity,  and 
(2)  the  extraperitoneal  route  by  the  loin  incision. 

1.  When  there  is  a  beginning  acute  pancreatitis,  when  the  localizing 
symptoms  are  all  epigastric,  when  there  is  a  tmnor  palpable  anteriorly, 
giving  a  tympanitic  note  on  percussion  and  a  sense  of  resiliency 
on  palpation,  and  when  there  is  doubt  concerning  the  diagnosis, 
we  are  compelled  to  make  our  incision  upon  the  anterior  aspect  of 
the  abdomen,  and  to  traverse  the  general  peritoneal  cavity  in  order 
to  finally  reach  the  pancreas.  Once  in  the  general  peritoneal  cavity, 
we  may  approach  the  pancreas  itself  either  (a)  through  the  lesser 
omentum,  (b)  through  the  gastrocolic  omentum,  or  (c)  through 
the  transverse  mesocolon.  As  a  general  rule,  the  anterior  or  intra- 
peritoneal incision,  if  I  may  so  call  it,  has  been  adopted  by  almost 
all  operators.  It  has  one  serious  di.sadvantage,  that  is,  the  risk  of 
infecting  the  general  peritoneal  cavity.  Its  advantages  are  the  free 
exposure  of  the  operative  field,  opportunity  for  radical  surgery,  and 
the  opportunities  which  it  offers  for  the  establishment  of  adequate 
drainage.  The  choice  of  a  path  above  or  below  the  stomach  must 
depend  upon  circumstances.  \Yhen  we  wish  to  secure  an  extra 
path  for  drainage,  tampons  and  drains  must  be  carried  both  above 
and  below  the  stomach. 

2.  The  extraperitoneal  route,  practically,  as  for  exposure  of  the 
kidney,  allows  us  to  approach  the  pancreas,  and  especially  the  tail 
thereof,  without  entering  the  general  peritoneal  cavity.  The  chief 
advantages  of  the  extraperitoneal  route  when  feasib'e  cannot  be 
(|uestioned,  except  possibly  by  a  few  enthusiasts  who,  by  preference, 
open  appendiceal  abscesses  and  remove  ureteral  stones  through  the 
peritoneal  cavity.  Naturally  it  is  oidy  applicable  in  those  instances 
in  which  we  have  a  distinct  indication  for  it,  that  is,  the  appearance 
of  symptoms  pointing  to  the  localization  of  inflammatory  exudate  or 
pus  in  the  loin.  By  it  we  get  good  drainage  for  the  pancreas  and  the 
omental  bursa.  Its  disadvantages  are,  however,  many.  We  get  no 
free  exposure  of  the  parts  and  radical  surgery  is  impossible.  We 
can  drain,  that  is  all.  Gallstones  or  concomitant  gastric  lesions,  etc., 
are  entirely  inaccessible  by  this  method.  Cases  III  and  IV  of  my 
series  were  operated  upon  by  the  anterior  incision,  and  correctly  so, 
as  in  each  case  the  localizing  .symptoms  demanded  the  opening  of  the 
greater  peritoneal  cavity.  In  Case  V,  after  the  operati(Jii  for  gall- 
stones had  been  carried  out,  the  postpancreatic  collection  was  evacu- 
ated by  the  loin.  Thus,  there  was  avoided  the  danger  of  peritonitis, 
and  at  the  same  time,  the  underlying  biliary  condition  was  ade- 
quately dealt  with. 

In  this  connection  I  mav  mention  the  fact  that   in  some  of  the 
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reported  instances  of  acute  gangrenous  or  suppurative  pancreatitis, 
drainage  has  been  instituted  by  both  the  anterior  and  posterior 
routes.  In  Case  VI  we  had  an  omental  bursitis  with  distinct  locahzing 
sifnis  in  the  left  loin.  Here  it  was  deemed  better  to  undertake  the 
unmistakably  less  serious  extraperitoneal  operation,  rather  than  to 
ignore  the  symptom  which  clearly  indicated  our  correct  avenue  of 
approach  to  the  seat  of  the  lesion.  1  do  not  believe  that  we  should 
have  achieved  an  equally  favorable  outcome  by  any  other  operative 
procedure.  The  wound  drained  freely,  the  pancreas,  as  it  sloughed, 
was  discharged  without  difficulty,  and  our  only  unsatisfactory  fea- 
ture was  the  impossibility  of  obtaining  a  full  exposure  of  the  wound 
when  dressing  it. 

3.  The  Technique  after  Reaching  the  Pancreas.  Whether  we  have 
to  deal  with  a  pancreatitis  still  in  the  presuppurative  or  hemorrhagic 
stage,  or  whether  pus  has  already  formed,  we  have  but  one  cardinal 
indication  for  treatment — the  establishment  of  adequate  drainage. 

Should  we  find  an  acute  hemorrhagic  pancreatitis,  or  an  acute 
gangrenous  pancreatitis,  having  approached  the  organ  by  the  intra- 
peritoneal route,  our  only  possible  procedure  locally  is  to  apply 
tampons  and  drains  freely  to  the  organ  itself,  going  either  above  or 
below  the  stomach.  I  believe  that  tube  drainage  is  always  essential. 
Gauze  alone  will  do  more  to  prevent  than  to  establish  drainage. 

In  a  previous  article  I  have  stated  it  as  my  belief  that,  when  we 
find  an  engorged  and  inflamed  pancreas,  it  is  expedient  to  incise  the 
capsule  and  to  apply  our  drains  to  this  exposed  surface.  I  have 
since  then  had  no  further  experience  with  a  case  requiring  this 
treatment.  Certain  recent  investigators,  however,  have  come  to  the 
conclusion  that  this  incision  into  the  organ  itself  is  unnecessary. 
Noetzel,  especially,  who  has  written  the  most  recent  resume  on  the 
subject  takes  this  stand.  He  brings  strong  support  for  his  argument 
from  his  own  experience  and  that  of  others.  In  the  present  state  of 
our  knowledge  it  must  be  admitted  that  the  question  is  still  open. 

It  is  practically  never  possible  satisfactorily  to  resect  the  pancreas 
for  inflammatory  lesions,  and  this  is,  indeed,  unnecessary.  Drain- 
age gives  free  exit  to  the  debris. 

Should  there  be  any  free  fluid  in  the  peritoneal  cavity  it  will  be 
necessary  to  see  to  its  removal.  It  should  not  be  forgotten  that  in 
this  pancreatic  exudate  we  have  toxic  material  often  suflScient  to 
cause  death.  In  this  connection  it  is  interesting  to  note  that  in  one 
of  the  first  cases  of  this  kind  reported,  that  of  Halsted,  the  evacuation 
of  the  free  fluid  in  the  peritoneal  cavity  was  the  only  thing  attempted. 
The  patient  recovered,  and  while  it  may  be  true,  as  Korte  has  re- 
remarked  concerning  this  case,  that  the  patient  recovered  in  spite  of 
and  not  because  of  the  operation,  yet  it  is  doubtful  if  recovery  would 
have  taken  place  with  any  added  toxins  for  him  to  overcome. 

The  peritoneal  fluid  may  gravitate  toward  the  pelvis.  In  several 
cases  in  which  this  was  marked,  tube  drainage  of  the  pelvic  cavity, 
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with  the  semi-erect  position  of  tlu'  j)atient,  liiis  been  successfully 
adopted. 

It  is  almost  unnecessary  to  mention  the  fact  that  gauze  drainage 
in  all  these  cases  under  discussion  must  be  supplemented  by  the  use 
of  tube  drains,  preferably  rubber  ones  of  large  caliber.  Drainage 
by  gauze  tampons  alone  often  defeats  its  own  object,  the  saturated 
gauze  acting  only  as  a  plug  and  not  as  an  outlet. 

When  there  is  a  pancreatic  abscess,  or  an  omental  bursitis  and 
peripancreatitis,  free  drainage  either  by  the  anterior  or  the  posterior 
route  is  the  prime  essential.  When  pus  is  present  it  is  of  still  more 
importance  than  under  any  other  circumstances  to  use  free  drainage 
by  tubes,  and  not  to  rely  on  tampons  alone. 

Some  question  has  arisen  as  to  the  treatment  of  an  accompanying 
cholelithiasis  found  at  the  time  of  an  operation  for  acute  pancreatitis. 
I  believe  that  when  the  patient's  condition  warrants  it,  we  should 
correct  also  the  underlying  and  really  primary  biliary  condition, 
and  so  avoid  any  probability  of  again  having  to  perform  a  serious 
laparotomy.  Often,  as  Noetzel  has  pointed  out,  the  gravity  of  the 
pancreatic  condition  and  the  weakness  of  the  patient  will  prevent  us 
from  thus  completing  our  operation.  And  in  several  reported  cases, 
such  as  that  of  Stieda,  the  leaving  of  biliary  calculi  has  apparently 
been  no  hindrance  to  the  complete  recovery  of  the  patient  from  the 
pancreatic  condition.  If  there  is  any  doubt  in  the  operator's  mind 
as  to  the  advisability  of  dealing  with  the  accompanying  cholelith- 
iasis, he  had  better  defer.  Two  operations  and  recovery  are  prefer- 
able to  one  operative  procedure  with  a  fatality. 

The  preparatory  treatment  for  operation  must  evidently  be  very 
brief  in  most  cases  of  acute  pancreatitis.  It  does  not  offer  us  great 
possibilities.  We  can  do  little  to  help  the  patient  to  stand  the  shock  of 
surgical  intervention  beyond  the  use  of  the  ordinary  stimulants,  etc. 
Speed  and  the  avoidance  of  shock  and  chilling  on  the  table  play 
a  far  more  important  role  in  helping  the  patient  to  ultimate  recovery. 

Postoperative  treatment  is  the  same  as  in  all  other  serious  lapar- 
otomy cases,  with  but  few  added  features.  Drainage  should  be 
left  in  until  it  has  very  evidently  fulfilled  its  functions — until  there 
is  nothing  more  to  drain. 

Recently,  Wohlgemuth"  has,  by  experiment  and  also  clinically, 
shown  that  by  placing  patients  who  have  been  operated  upon  for 
pancreatitis  upon  a  typical  antidiabetic  diet  we  can  so  alter  the  pan- 
creatic secretion  that  it  becomes  less  active  and  irritating.  This  fact 
seems  to  be  abundantly  confirmed  by  other  observers.  Not  only  this, 
but  by  the  same  use  of  diet,  the  healing  of  both  recent  and  old  pan- 
creatic fistulse  is  accelerated.  The  results  in  this  direction  have  been 
truly  remarkable.  This  is  perhaps  the  only  postoperative  treat- 
ment that  differs  in  any  way  from  that  of  the  other  suppurating 
intra-abdominal  lesions  and  abdominal  sinuses. 

"  Berl.  klin.  Woch.,  1907  and  1908. 
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THE  PATHOLOGICAL  RELATIONSHIPS  OF  GASTRIC  ULCER  AND 
GASTRIC  CARCINOMA. 

By  Louis  Blanchard  Wilson,  M.D., 

PATHOLOGIST  AND   DIRECTOR   OF  LABORATORIES, 
AND 

Wm.  Carpenter  MacCarty,  M.D., 

ASSOCIATE  PATHOLOGIST,  ST.   MARY's  HOSPITAL,   ROCHESTER,    MINNESOTA. 

The  following  report  is  based  on  the  study  of  specimens  from 
gastric  and  duodenal  resections  and  excisions  for  ulcer  and  carcinoma, 
by  Drs.  W.  J.  and  C.  H.  Mayo,  from  January  1,  1905,  to  April  1, 
1909.  In  five  of  the  cases  the  material  was  obtained  at  autopsy  from 
patients  on  whom  gastro-enterostomies  had  been  done  for  ulcer  or 
carcinoma,  and  from  whom  no  material  had  been  removed  at  the 
operation.  These  autopsies,  however,  were  all  made  within  one  hour 
after  the  death  of  the  patient;  consequently  all  the  material  was  quite 
fresh  when  placed  in  fixatives.  The  routine  examination  consisted 
of  the  study  of  fresh  material,  sectioned  and  stained  by  the  method 
of  one  of  the  writers\  Blocks  of  tissue  were  then  fixed  in  Zenker's 
fluid  and  Flemming's  chromo-osmo-acetic  fluid  and  in  10  per  cent, 
formaldehyde.  In  some  instances  additional  blocks  were  fixed  also 
in  absolute  alcohol.  The  gross  specimen  was  then  prepared  by 
Melnikow's  modification  of  Kaiserling's  method.  The  gross  speci- 
mens were  photographed  by  the  method  of  Wilson  and  Andrews,^ 
either  fresh  or  after  fixation.  The  photomicrographs  of  sections 
herewith  shown  were  made  from  hematoxylin-stained  specimens. 
In  these  no  attempt  has  been  made  to  show  fine  detail,  which  has 
been  sacrificed  to  a  study  of  the  distribution  of  the  cells. 

The  total  amount  of  material  studied  comprised  specimens  from 
218  cases.  Eight  of  these  were  from  the  duodenum,  and  were  all 
simple  ulcers.  The  remaining  210  were  from  the  stomach.  Of 
these,  47  were  ulcers  without  suspicion  of  carcinoma;  2  were  sarco- 
mas, 2  adenomas,  and  1  a  diverticulum.  Of  the  remaining  158 
cases  from  the  stomach,  5  were  ulcers  with  enough  microscopic  appear- 
ance of  aberrant  epithelial  proliferation  to  place  them  in  the  doubt- 
ful class  as  possible  transition  cases.  Of  the  remaining  153  cases, 
which  were  undoubted  carcinoma,  109  (71  per  cent.)  presented 
sufficient  gross  and  microscopic  evidence  of  previous  ulcer  to  warrant 
placing  them  in  a  group  labelled  "carcinoma  developing  on  preceding 
ulcer."    Eleven  other  cases  (7  per  cent.)  showed  considerable  evi- 

'  Wilson,  L.  B.,  A  Method  for  the  Rapid  Preparation  of  Fresh  Tissues  for  the  Microscope, 
Jour.  Amer.  Med.  Assoc,  1905,  xlv,  1737. 

-  Stereopliotography  of  Pathological  Specimens:  Some  Improvements  in  Technique  and 
New  .\pparat>is,  Jour.  Med.  Research,  1908,  xvii,  487  to  494. 
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(k'licr  nt"  pri'ccdciit  ulcer,  Itiil,  no!  siidiciciil  to  \\;in;iiit  plariii;:;  lliciii 
ill  the  previous  ^roup.  In  33  cases  (22  per  cent.)  there  was  relatively 
small  or  no  patholocrical  evidence  of  precechMit  ulcer. 

It  is  unnecessary  to  review  the  enormous  literature  of  this  much 
discussed  sui)ject.  For  years  the  j)i'ndulum  of  oj)ini()n  swuni(  hack 
and  forth,  and  it  has  been  only  within  the  last  decade  that  sufficient 
material  from  early  cases  has  been  collected  to  give  a  clear  under- 
standintr  of  the  facts.  The  reports  on  specimens  removed  at  opera- 
tion duriu}:;  that  period  have  practically  settled  the  question  as  to  the 
very  frecpient  occurrence  of  gastric  carcinoma  on  the  site  of  previous 
ulcer.  Our  excuse  for  offering  these  cases  at  present  is  to  place  them 
on  record  as  one  more  bit  of  evidence  to  clear  up  a  misconception 
which  has  done  much  harm  in  the  past,  and  which  still  exists,  as  is 
shown  by  the  attitude  of  the  author  of  the  most  exhaustive  recent 
work  on  cancer.^ 

Protocols.  Case  No.  22,826  (Fig.  1).  This  specimen  is  from  a 
woman,  aged  twenty-six  years,  who  for  nine  years  had  had  some 
stomach  distress,  some  gas,  occasional  vomiting,  and  eructations. 
For  the  last  eight  weeks  she  had  had  some  loss  of  strength,  had  lost 
in  weight  (20  pounds),  and  had  vomited  occasionally.  Stomach 
analysis  showed  a  total  acidity  of  65,  free  hydrochloric  acid  50, 
lactic  acid  absent,  and  l)lood  absent.  Operation  revealed  a  chronic 
ulcer  of  the  lesser  curvature.  Fig.  2  shows  the  scar  tissue  and  the 
eroding  base  of  the  ulcer  within  which  are  no  epithelial  inclusions. 
The  character  of  the  lesion  deep  down  below  the  overhanging  border, 
just  where  the  mucosa  comes  in  contact  with  the  basement  mem- 
l)rane,  is  shown  in  Fig.  3.  Here  are  numerous  groups  of  epithelial 
cells  cut  off  by  the  products  of  inflammation. 

Case  No.  22,020.  The  specimen  in  this  case  is  through  the 
pylorus  of  a  man,  aged  fifty-one  years,  who  for  three  years  had 
had  some  stomach  distress  with  gas,  vomiting,  etc.  For  three 
months  he  had  had  some  loss  of  strength  and  loss  of  weight  (15 
pounds),  with  severe  pain.  The  stomach  analysis  showed  a  total 
acidity  of  56,  free  hydrocloric  acid  30,  lactic  acid  absent,  blood 
absent.  This  case  much  resembled  the  preceding  one.  Fig.  5 
shows  the  eroding  mucosa  with  swollen  epithelial  cells  in  the  over- 
hanging border  of  the  ulcer.  Fig.  6  from  near  the  base  of  the 
mucosa  shows  several  small  groups  of  epithelial  cells  which  are 
segregated  from  the  rest  of  the  mucosa,  as  in  Case  1. 

These  two  cases  show  how  in  chronic  gastric  ulcers  in  which  no 
carcinoma  is  demonstrable  there  already  exist  isolated  areas  of 
epithelium  which  is  under  conditions  favorable  to  its  aberrant 
proliferation. 

Case  No.  18,088  (Fig.  7).  This  specimen  is  from  the  pyloric  half 
of  the  stomach  from  a  man,  aged  forty-five  years,  who  had  only 

'  Williams'  Natural  History  of  Cancer,  Wm.  Wood  &  Co.,  1908,  pp.  279  to  280. 
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luild  symptoms  of  so-called  dyspepsia  until  nine  months  ago,  when 
he  began  to  have  marked  gastric  distress,  vomiting  blood,  gas, 
eructations,  loss  of  appetite,  loss  of  strength,  and  loss  in  weight 
((iO  jxnnids).  The  stomach  analysis  showed  a  total  acidity  of  50, 
free  hydrocldoric  acid  12,  lactic  acid  absent,  blood  present.  Opera- 
tion showed  multiple  ulcers  of  the  lesser  curvature.  Three  of  these 
were  carcinomatous.  Fig.  8  is  a  section  from  the  overhanging 
border  of  the  ulcer  showing  the  least  amount  of  carcinoma.  Fig.  9 
is  a  section  from  deeper  down  in  the  tissues  showing  the  isolated 
groups  of  epithelial  cells  proliferating  and  infiltrating. 

Case  No.  18,867  (Fig.  10).  This  specimen  is  from  a  woman,  aged 
sixty  years,  who  for  twenty-five  years  had  had  more  or  less  severe 
stomach  symptoms,  distress,  vomiting,  gas,  etc.  For  the  last  six 
months  she  had  had  considerable  loss  of  strength,  loss  of  weight,  and 
severe  persistent  pain.  Analysis  of  the  stomach  contents  showed 
a  total  acidity  of  60,  free  hydrocloric  acid  45,  lactic  acid  absent,  blood 
absent.  Operation  revealed  a  carcinoma  on  an  ulcer  of  the  lesser 
curvature.  Fig.  11  is  from  the  ulcerating  portion  of  the  stomach 
lesion.  Fig.  12  is  of  a  section  showing  the  proliferation  of  the  epi- 
thelium without  infiltration.  Fig.  13  is  from  a  section  showing  the 
true  carcinomatous  character  of  the  lesion. 

Case  No.  16,525  (Fig.  14).  This  specimen  is  from  a  male,  aged 
forty-six  years,  who  for  seven  years  had  had  considerable  stomach 
distress  with  vomiting  and  eructations  of  gas.  For  the  last  seven 
months  he  had  had  loss  of  strength  and  appetite  and  had  lost 
45  pounds  in  weight,  being  now  quite  emaciated.  The  stomach 
analysis  showed  a  total  acidity  of  42,  with  a  free  hydrocloric  acid 
content  of  37,  lactic  acid  present,  and  blood  present.  On  opera- 
tion there  was  found  a  carcinoma  on  the  border  of  an  ulcer 
covering  a  greater  portion  of  the  lesser  curvature.  Fig.  15  is  of 
a  section  from  the  ulcerating  border  showing  cross  sections  of 
distended  glands  with  round  cells  between.  Fig.  16  shows  the  bases 
of  glands  clipped  off  by  scar  tissue.  Fig.  17  shows  active  proliferation 
in  segregated  epithelium.  Though  strongly  suggestive  of  carcinoma, 
one  would  hesitate  to  diagnosticate  this  section,  since  the  field  is 
obscured  by  the  round  cell  infiltration.  Fig.  18,  however,  shows  typi- 
cal scirrhous  cancer,  that  is,  the  inflammation  has  here  subsided  and 
the  fibrous  tissue  has  increased  around  the  islands  of  proliferating 
epithelium.  These  four  sections  are  all  from  the  border  of  the  ulcer, 
but  in  successive  microscopic  steps  away  from  its  centre. 

Case  No.  15,681  (Fig.  19).  This  specimen  is  from  a  man,  aged 
thirty  years,  who  has  suffered  from  gastric  distress,  nausea,  vomiting, 
and  gaseous  eructations  for  five  years.  During  the  last  seven  months 
he  had  had  marked  loss  of  strength,  with  a  loss  of  thirty  pounds  in 
weight.  Stomach  analysis  showed  a  total  acidity  of  62,  free  hydro- 
chloric acid  32,  lactic  acid  absent,  and  blood  present.  Operation 
revealed  a  carcinoma  on  an  extensive  ulcer  of  the  lesser  curvature. 
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involving  also  the  pylorus.  Fig.  20  is  from  a  section  from  tiic  base 
of  the  ulcer.  Fig.  21  is  of  the  overhanging  border  nearest  the  ulcer- 
ating area,  showing  segregated  proliferating  epithelial  masses.  Fig. 
22  is  of  an  area  a  little  farther  removed  from  the  ulcerating  area 
than  the  preceding  section. 

Case  No.  lG,Gol  (Fig.  23).  This  is  a  specimen  from  a  woman, 
aged  forty-two  years,  who  for  sixteen  years  had  had  intermittent 
stomach  distress  with  vomiting,  etc.  For  the  last  four  months  she 
had  had  considerable  loss  of  strength,  weight,  and  appetite.  Stomach 
analysis  showed  a  total  acidity  of  50,  with  free  hydrochloric  acid 
absent,  lactic  acid  absent,  and  blood  present.  The  gross  specimen 
shows  a  lesion  of  the  lesser  curvature.  Fig.  24  is  of  a  section  from 
the  edge  of  the  ulcer  showing  at  the  right  side  the  old  scar  tissue  in 
the  border  of  the  ulcer,  and  at  the  left  side  the  carcinoma  advancing 
into  the  scar. 

Case  No.  21,555  (Fig.  25).  This  specimen  is  from  a  man,  aged 
sixty-seven  years,  who  for  twelve  years  had  had  considerable  stom- 
ach distress,  including  vomiting,  eructations,  P"  etc.  During  the 
last  few  months  he  had  grown  considerably  w-  ,  had  lost  strength, 
appetite,  and  35  pounds  in  weight.  The  stomach  analysis  showed 
a  total  acidity  of  30,  free  hydrochloric  acid  15,  lactic  acid  absent,  and 
blood  present.  The  gross  specimen  showed  a  large  ulcer  of  the  lesser 
curvature,  which  is  further  shown  in  gross  section  in  Fig.  26,  in  which 
the  character  of  the  ulcer  can  be  more  clearly  made  out.  Fig.  27 
shows  the  carcinoma  advancing  into  the  scar  tissue  at  the  edge  of  the 
ulcer.  Fig.  28  is  from  material  at  the  base  of  the  overhanging  mass, 
and  shows  scirrhous  carcinoma  change. 

Case  No.  19,322  (Fig.  29).  This  specimen  is  from  a  man  aged 
thirty-three  years,  who  for  ten  years  had  had  symptoms  of  gastric 
ulcer,  that  is,  distress,  vomiting,  gas,  eructations,  etc.  During  the 
last  eight  months  he  had  had  considerable  loss  of  appetite  with  a 
loss  of  50  pounds  in  weight.  The  stomach  analysis  showed  a  total 
acidity  of  35,  free  hydrochloric  acid  14,  lactic  acid  absent,  and  blood 
absent.  The  gross  specimen  closely  resembles  a  simple  ulcerated 
pylorus.  In  one  area,  near  the  greater  curvature,  however,  a  nodular 
mass  may  be  seen  which  suggests  carcinoma.  The  character  of  the 
isolated  islands  of  mucosa  at  this  point  is  shown  in  Fig.  30;  in 
Fig.  31  is  shown  the  carcinomatous  invasion  of  the  scar  tissue  in  the 
edge  of  the  ulcer. 

Case  No.  16,63G  (Fig.  32).  This  specimen  is  from  a  man,  aged 
forty-six  years,  who  for  ten  years  had  shown  marked  stomach  symp- 
toms, distress,  gas,  eructations,  etc.,  and  for  the  past  eight  months 
had  Io.ss  of  strength,  appetite,  and  70  pounds  in  weight.  The  stom- 
ach analysis  showed  a  total  acidity  of  35,  free  hydrochloric  acid 
absent,  lactic  acid  present,  and  l)lood  present.  The  specimen  shows 
an  enormous  thickening  of  the  muscularis  and  submucosa.  On  this 
mass  of  scar  tissue  is  developing  a  carcinoma.       Fig.  33  is  of  a 
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section  from  the  lesser  curvature  area,  showing  a  group  of  partially 
segregated  tubular  glands  and  near  the  lower  edge  of  the  figure  a 
nest  of  aberrant  proliferating  epithelium.  Fig.  34  shows  the  develop- 
ment of  the  carcinoma  in  the  scar  tissue. 

Case  No.  14,857  (Fig.  35).  This  specimen  is  from  a  man,  aged 
fifty-one  years,  with  a  history  of  chronic  stomach  trouble  for  ten 
years,  nausea,  vomiting,  gas,  distress,  etc.  During  the  last  six 
'months  these  symptoms  have  been  markedly  increased  and  the 
patient  has  suffered  a  loss  of  30  pounds  in  weight.  The  gross  speci- 
men shows  the  site  of  an  old  perforating  ulcer,  the  muscularis  being 
completely  broken  through,  and  the  adhesions  from  the  old  perfora- 
tion being  quite  evident.  The  carcinoma  fills  the  site  of  the  ulcer, 
Fio-.  36  shows  a  carcinoma  developing  within  the  scar  tissue. 
Judging  from  the  microscopic  appearance  alone,  one  might  hesitate 
to  decide  that  this  was  a  case  of  precedent  ulcer,  although  the  bands 
of  scar  tissue  with  masses  of  epithelium  included  are  quite  suggest- 
ive. The  gross  specimen  with  the  history,  however,  is  sufficient  to 
warrant  a  positive  diagnosis. 

Case  No.  15,351  (Fig.  37).  This  specimen  is  from  a  man,  aged 
forty-one  years,  who  for  many  years  (fifteen  or  more)  had  had  gastric 
distress,  vomiting,  and  eructations  of  gas.  In  the  last  six  months  he 
had  had  a  loss  of  strength,  and  a  loss  in  weight  of  30  pounds.  The 
stomach  analysis  showed  a  total  acidity  of  25,  free  hydrochloric  acid 
absent,  lactic  acid  present,  and  blood  present.  The  gross  specimen 
shows  a  large  ulcer  of  the  lesser  curvature  and  a  small  carcinoma 
developing  in  a  raised  island  of  tissue  in  the  base  of  the  ulcer  near 
one  edge.    It  is  the  onlv  instance  of  the  kind  in  our  series.* 

Case  No.  18,514  (Fig.  38).  This  specimen  is  from  a  female, 
aged  forty-one  years,  who  had  for  three  years  suffered  gastric  dis- 
tress, vomiting,  gas,  eructations,  etc.  In  the  last  six  months  she  had 
had  marked  loss  of  appetite,  loss  of  strength,  and  loss  in  weight  (60 
pounds).  The  stomach  analysis  showed  a  total  acidity  of  100,  free 
hydrochloric  acid  absent,  lactic  acid  present  in  large  amounts,  and 
blood  present.  The  specimen  showed  a  widely  diffused  cancer  on  a 
large  ulcer  of  the  lesser  curvature. 

Case  No.  14,949  (Fig.  39).  This  specimen  is  from  a  man,  aged 
thirty-one  years,  from  whom  no  history  of  any  stomach  trouble  could 
be  elicited  prior  to  that  beginning  one  year  ago,  when  he  began  to 
have  nausea,  vomiting,  loss  of  strength,  and  loss  of  65  pounds  in 
weight.  Stomach  analysis  showed  a  total  acidity  of  10,  free  hydro- 
chloric acid  absent,  lactic  acid  present,  and  blood  present.  A  gross 
section  through  the  lesser  curvature  of  the  stomach  is  here  shown. 
The  stomach  wall  at  this  point  was  from  2.5  to  4  cm.  thick.  The 
lesion  was  purely  of  an  ulcerous  character  for  the  lower  8  cm.  of  the 

<  The  microscopic  details  in  this  and  most  of  the  succeeding  cases  are  omitted  for  lack  of 
space.    They  were  closely  i>arallel  with  those  already  shown. 
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lesser  ciirvatiirc;  altoiit  2  cm.  ol"  (lie  ii|))H'r  portion  of  (lie  lesser 
eiirviiture  showed  a  rapidly  ^frowin^f  (  areiiioiiia,  wliieli  had  formed 
metastiuies  in  tiie  adjacent  <jhinds. 

This  case  is  presented  to  show  the  imrehahility  of  ever  so  well 
taken  clinical  histories,  particularly  in  the  young  male,  who  is  not 
accustomed  to  give  much  attention  to  slight  stomach  trouble.  There 
can  be  no  question  that  this  patient  had  stomach  ulcer  for  years 
j)receding  the  onset  of  cancer. 

The  preceding  nine  cases  are  fair  representatives  of  those  gastric 
resections  for  carcinoma  in  which  we  consider  the  pathological 
evidence  of  preceding  ulcer  sufficient  to  warrant  such  a  diagnosis. 

Case  No.  16,824  (Fig.  40).  This  specimen  is  from  a  man,  aged 
forty-three  years,  who  was  apparently  well  until  one  year  ago,  when 
he  began  to  show  stomach  distress,  w'ith  gas,  loss  of  strength,  and 
loss  of  weight  (40  pounds).  The  stomach  analysis  showed  a  total 
acidity  of  25,  with  free  hydrochloric  acid  8,  lactic  acid  present,  and 
blood  present.  The  specimen  shows  a  small  carcinoma  of  the 
pylorus,  without  gross  evidence  of  previous  ulcer.  Fig.  41  is  from  a 
deep  level  of  a  section  and  shows  adenocarcinoma.  We  would  not 
seem  to  be  warranted  in  making  any  diagnosis  of  preceding  ulcer  in 
this  case  of  carcinoma,  either  from  the  history  or  the  pathological 
evidence. 

Case  No.  16,806  (Fig.  42).  This  is  a  specimen  from  a  man,  aged 
sixty-eight  years,  who  during  the  last  thirty  years  had  had  three  pro- 
longed attacks  of  stomach  trouble,  marked  distress,  gas,  vomiting, 
eructations,  etc.  During  the  last  eight  months  he  had  had  loss  of 
strength,  loss  of  appetite,  and  a  loss  of  30  pounds  in  weight,  and  there 
was  also  severe  persistent  pain.  Stomach  analysis  showed  a  total 
acidity  of  30,  free  hydrochloric  acid  absent,  lactic  acid  present,  and 
blood  present.  Two-thirds  of  the  stomach  was  removed.  Only  a 
small  portion  of  the  specimen  is  here  shown — a  section  through  the 
wall  of  the  lesser  curvature,  which  w^as  about  3  cm.  thick.  Colloid 
degeneration  with  deposition  of  lime  salts  had  occurred  throughout 
the  wall  of  the  removed  portion  of  the  stomach.  In  this  case  there  is 
a))soIutely  no  pathological  evidence  of  the  occurrence  of  previous 
ulcer,  although  the  thirty-year  history  is  very  strong  clinical  evidence. 

These  last  two  cases  represent  the  group  of  33  (22  per  cent.)  of  our 
cases,  in  which  we  could  find  insufficient  pathological  evidence  to 
warrant  a  diagnosis  of  preceding  ulcer.  The  latter  case  also  is  a 
fair  example  of  the  type  of  case  which  frequently  comes  to  autopsy 
and  shows  no  evidence  of  preceding  ulcer. 

The  preceding  cases  are  fair  representatives  of  our  series.  The 
J  09  cases  (71  per  cent.)  which  present  pathological  evidence,  gross 
and  microscopic,  parallel  with  that  shown  in  detail  herewith,  that  is, 
large  ulcers  with  scar  tissue  centres  and  overhanging  Ijorders,  deep  in 
the  bases  of  which  cancer  is  present,  in  almost  every  instance  have 
unmistakably  originated  on  the  lesser  curvature  of  the  stomach,  the 
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usual  site  of  gastric  ulcer.  Further,  almost  every  case  gives  a  clinical 
history  suggesting  gastric  ulcer  for  a  long  period  of  years  preceding 
the  relatively  short  period  when  the  history  became  that  of  gastric 
cancer. 

That  carcinomas  should  develop  in  the  edges  of  gastric  ulcers  is 
only  what  we  should  expect;  the  wonder  is  that  the  facts  should  have 
been  so  long  in  being  recognized.  This  has  been  due  to :  (a)  Failure 
to  recognize  clinically  the  frequency  of  gastric  ulcer;  (6)  failure  to 
recognize  that  gastric  cancers  are  not  initially  pyloric  tumors,  but 
extensions  thereto  from  the  lesser  curvature;  and  (c)  giving  undue 
weight  to  observations  at  autopsies.  When  the  patient  has  died  of 
gastric  cancer,  the  neoplasm  has  usually  obliterated  all  gross  and 
microscopic  evidence  of  previous  ulcer. 

As  the  pathologist  examines  stomach  specimens  from  the  surgical 
clinic  he  constantly  observes  the  various  steps  in  the  following 
sequence : 

1.  Chronic  ulcers  from  the  centres  of  which  the  mucosa  has  dis- 
appeared leaving  a  scar  tissue  base. 

2.  In  the  overhanging  broders  of  the  ulcers  the  mucosa  is  pro- 
liferating. 

8.  Deep  in  the  borders  many  groups  of  epithelial  cells  have  been 
nipped  off  by  scar  tissue  and  are  exhibiting  all  stages  of  aberrant 
proliferation  with  infiltration  of  the  surrounding  tissues. 

4.  Metastases  are  forming  in  the  lymphatics  of  the  stomach  wall 
and  adnexa. 

A  small  percentage  of  cases  operated  upon  are  too  far  advanced 
to  show  these  steps,  and  a  very  small  percentage — probably  not  over 
2  per  cent. — give  evidence  of  rapid  aberrant  epithelial  proliferation 
and  infiltration  without  any  sign  of  previous  ulcer. 

Adopting  Adami's^  classification  we  may  therefore  correctly  desig- 
designate  most  gastric  carcinomas  as  "blastomas  originating  from 
unipotential  cells  of  postnatal  displacement,"  although  it  is  probable 
that  a  very  small  number  are  "blastomas  originating  from  unipoten- 
tial cells  that  assume  neoplastic  characters  without  displacement  and 
rapidly  assume  malignancy." 

6  Principles  of  Pathology,  1908  i,  770. 
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THE  ETIOLOGY  AND  PATHOLOGY  OF   INGUINAL  HERNIA. 
By  Wm.  L.  Rodman,  M.D.,  LL.D., 

I'UnFESSOR    OF    SURGKRY    IN    THE   MEDICO-CHIRUROICAL    COLLEGE,     PHILADELPHIA, 

AND 

Charles  W.  Boxxey,  A.B.,  M.D., 

ASSISTANT    DEMONSTRATOR    OF    ANATOMY    IN    THE    JEFFERSON    MEDICAL    COLLEGE, 
PHILADELPHIA. 

In  order  to  unclerstand  tlie  mode  of  occurrence  of  ino-iiinal  hernia 
and  employ  intelligent  operative  mea.sures  for  it.s  cure,  the  .surgeon 
mu-st  be  familiar  with  tho.se  structural  conditions  which  make  it 
possible  for  a  portion  of  the  intra-abdominal  contents  to  protrude 
through  the  inguinal  triangle,  a  space  bounded  above  by  a  line 
drawn  horizontally  inward  from  the  junction  of  the  middle  and 
outer  thirds  of  Poupart's  ligament  to  the  outer  margin  of  the  rectus 
muscle,  below  by  the  inner  two-thirds  of  Poupart's  ligament,  and 
internally  by  the  outer  margin  of  the  rectus  muscle.  The  structures 
to  be  considered  are  the  inguinal  fossae,  Hesselbach's  triangle,  the 
internal  abdominal  ring,  the  inguinal  canal,  and  the  external  ab- 
dominal ring. 

^^^len  the  anterior  abdominal  wall  is  viewed  from  behind  the 
following  structures  are  seen:  Extending  from  the  apex  of  the 
bladder  to  the  umbilicus  is  the  urachus,  the  degenerated  intra- 
embryonic  portion  of  the  allantois,  also  known  as  the  median  vesico- 
umbilical ligament.  On  either  side  of  this  median  cord  there  is 
another,  extending  obliquely  upward  and  inward  to  join  it  at  the 
umbilicus.  These  are  the  remains  of  the  h}-pogastric  arteries, 
which  are  patent  only  during  intra-uterine  life.  They  are  also 
called  the  lateral  vesico-umbilical  ligaments.  Lying  external  to 
these  lateral  cords  are  the  deep  epigastric  arteries.  These  five 
structures  are  covered  with  peritoneum,  arranged  in  more  or  less 
well-defined  folds,  that  covering  each  obliterated  hypogastric  and 
deep  epigastric  artery  being  known  as  the  plica  liN'jJogastrica  and 
plica  epigastrica  respectively. 

In  relation  with  these  cords  three  depressions  may  be  distin- 
guished— one  between  the  urachus  and  the  obliterated  hj-pogastric 
artery,  another  between  the  hypogastric  and  the  epigastric  arteries, 
and  a  third  external  to  the  epigastric  artery.  These  depressions 
are  known  as  the  internal,  middle,  and  external  inguinal  fossae 
respectively,  and  with  the  exception  of  the  internal  one  are  very 
important  with  reference  to  the  occurrence  of  inguinal  hernia 
(Fig.  1).  They  can  be  examined  better  after  the  peritoneum 
has  been  carefully  stripped  ott".  When  this  has  been  done  it  will 
be  found  that  the  internal  fossa  is  bounded  in  front,  with  the  excep- 
tion of  a  small  area  above  its  inferior  external  angle,  by  the  rectus 
abdominis  muscle,  which  is  strong  and  unyielding,  and  well  adapted 
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to  witlistaiul  any  unusual  intra-alHlominal  pressure  which  may 
he  exerted  upon  it.  Therefore,  only  the  small  area  of  this  space 
which  is  not  covered  by  the  rectus  muscle  can  be  considered  as  a 
weak  spot  in  the  abdominal  wall.  It  is  cjuite  different,  however, 
with  the  middle  fossa,  the  one  between  the  ol)literated  h}-])ogastric 
and  the  deep  epigastric  arteries.  This  one  is  bonnded  in  front 
onlv  bv  the  transversalis  fascia  and  the  attenuated  lower  fibers  of 


Fig.  1. — TJie  anterior  abdominal  wall  ^■iewed  from  behind,  showing  the  inguinal  fossa?: 
A,  umbilicus;  B,  urachus;  C,  obliterated  hypogastric  artery;  D,  deep  epigastric  artery; 
E,  external  inguinal  fossa;  F,  internal  inguinal  fossa;  G,  middle  inguinal  fossa.  (Drawing 
made  from  a  dissection  prepared  by  Dr.  Bonney,  Department  of  General  Anatomy,  Jefferson 
.Medical  College.) 

the  internal  oblique  muscle.  An  examination  of  several  hundred 
cadavers  has  shown  that  there  is  not  a  decided  blending  of  the 
lower  fibers  of  the  internal  oblique  muscle  with  those  of  the  trans- 
versalis to  form  a  well-developed  conjoined  tendon  in  more  than 
one-fourth  of  all  cases.  That  portion  of  the  internal  oblique  arising 
from  Poupart's  ligament  has  often  been  found  to  be  aponeurotic 
instead  of  muscular,  and   to  fuse  almost  imperceptibly  with  the 
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a|)()iu'iiri).si.s  of  lUv  transversa  I  is;  wlu'ilu-r  it  stops  sliort  or  is  con- 
tinued downward  with  the  hitter  to  help  Form  the  deep  crural  arch 
cannot  positively  be  stated,  for  the  reason  that  it  has  ncjt  been 
possible  satisfactorily  to  dissect  the  one  from  the  other  so  homo- 
geneously are  they  united.  Even  when  a  decided  tendinous  union 
takes  place  there  is  always  a  considerable  area  below  it  which  is 
filled  in  only  by  fascia.  Thus,  it  is  seen  that  the  middle  fossa  is 
a  decidedly  weak  area  in  the  anterior  alxloniinal  wall,  ill  adapted 
to  resist  the  force  of  any  unusual  intra-abdominal  pressure  which 
may  be  brought  to  bear  upon  it.  In  fact,  it  is  through  this  area 
and  the  contiguous  small  uncovered  portion  of  the  internal  inguinal 
fossa  already  descrii)ed  that  a  certain  percentage  of  inguinal  hernias 
occur.  The  space  thus  formed,  which  is  bounded  externally  by 
the  deep  epigastric  artery,  internally  by  the  outer  margin  of  the 
rectus  muscle,  and  inferiorly  by  Poupart's  ligament,  is  known  as 
Hesselbach's  triangle. 

The  external  inguinal  fossa,  lying  external  to  the  deep  epigastric 
artery,  constitutes  another  weak  spot  in  the  anterior  abdominal 
wall.  This  fossa  really  owes  its  existence  to  the  internal  abdominal 
ring,  a  spot  in  the  transversalis  fascia  through  which  the  testicle 
pushes  its  way  on  its  course  downward  from  the  abdominal  cavity 
to  the  scrotmn.  If  the  transversalis  fascia  be  examined  carefully 
at  this  spot  after  the  peritoneum  has  l)een  stripped  away,  the  follow- 
ing arrangement  will  be  found.  Internally  it  is  strengthened  by 
tendinous  fibers  passing  upward  from  the  inner  end  of  Poupart's 
ligament,  and  externally  and  superiorly  it  presents  a  somewhat 
anmilar  arrangement  of  its  fibers,  which  extend  downward  along 
the  spermatic  cord.  To  this  funnel-shaped  process,  the  term 
infundibuliform  fascia  is  applied,  and  the  internal  stronger  margin 
is  known  as  the  interfoveolar  ligament  of  Hesselbach.  The  latter 
really  forms  a  line  of  dermarcation  between  the  external  and  middle 
fossa'  just  as  the  deep  epigastric  artery  does  (Fig.  2). 

The  formation  of  the  internal  ring  and  the  inguinal  canal  is 
best  made  clear  by  tracing  the  descent  of  the  testicle  from  the 
abdomen  to  the  scrotum.  The  scrotum  is  formed  from  the  genital 
swellings,  into  which  a  little  sac  of  peritoneum  is  invaginated  com- 
paratively early  in  f(x'tal  life.  The  inguinal  ligaments,  or  guber- 
nacula,  are  also  attached  to  the  i)ottom  of  this  peritoneal  pouch. 
Now  as  the  foetus  develoj)s,  this  ])oiich  (which  in  the  male  is  called 
the  vaginal  process  and  in  the  female  the  canal  of  Nuck)  becomes 
more  and  more  elongated,  kee])ing  pace  with  the  growth  of  the 
genital  swellings,  until  toward  the  termination  of  intra-uterine  life, 
probably  at  about  the  end  of  the  eighth  month,  it  has  formed  a  sac 
extending  well  down  into  the  scrotmn.  It  is  to  be  borne  in  mind 
that  this  sac  is  ])laced  in  fi'ont  of  the  testicle  before  that  organ 
emerges  from  the  alxlomen,  that  it  always  bears  such  a  relation 
to  the  testicle,  and  that  it  is  not  pushed  from  the  anterior  abdominal 
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wall  by  the  testicle  in  the  way  in  which  the  other  layers  enveloping 
that  gland  and  the  spermatic  cord  are  displaced.  From  these 
considerations  it  becomes  evident  that  at  a  certain  stage  of  fcetal 
life  there  is  a  free  communication  between  the  peritoneal  cavity 
and  the  scrotum.  Shortly  after  birth — probably  between  the  tenth 
and  twentieth  days — the  vaginal  process  normally  becomes  obliter- 
ated except  as  to  its  lower  portion,  which  surrounds  the  testicle 


Fig.  2. — The  anterior  abdominal  wall  viewed  from  behind  after  the  peritoneum  has  been 
stripped  up:  A,  rectus  muscle;  B,  deep  epigastric  vessels;  C,  external  inguinal  fossa;  D. 
middle  inguinal  fossa.  Observe  that  the  internal  inguinal  fossa  is  almost  entirely  covered 
by  the  lower  portion  of  the  rectus.  (Drawing  made  from  a  dissection  prepared  by  Dr. 
Bonney,  Department  of  General  Anatomy,  Jeffer.son  Medical  College.) 

and  forms  its  tunica  vaginalis.  Failure  of  the  upper  portion  of 
this  peritoneal  process  to  become  obliterated  constitutes  an  impor- 
tant factor  in  the  production  of  congenital  hernia.  Reference  to 
it  will  be  made  again. 

By  what  force  or  forces  the  testicle  is  made  to  change  its  position 
from  abdomen  to  scrotum  has  been  a  subject  of  considerable  dis- 
cussion. In  the  light  of  our  present  knowledge  it  may  be  stated 
that  the  conditions  operative  in  bringing  about   this   change  are 
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the  tlisjmrity  of  j^rowth  between  the  inguinal  hganients  and  the 
abdominal  wall  and  the  elongation  of  the  vaginal  process  of  peri- 
toneinn.  Modern  embryologists  are  agreed  that  the  former  factor 
is  a  verv  important  one.  As  the  abdominal  walls  develop  more 
rapidly  than  the  inguinal  ligaments,  there  is  a  tendency  for  the 
testicles  to  be  drawn  down  toward  the  inguinal  region  where  the 
ligaments  are  attached.  As  this  attachment  is  into  the  little  sac 
of  peritoneum  in  the  genital  swellings  which  develops  into  the 
vaginal  process,  it  seems  reasonable  to  suppose  that  the  testicle 
will  be  carried  still  further  downward  as  the  process  becomes 
elongated.  The  theory  that  the  ligament  itself  draws  the  testicle 
downward  by  contracting  is  not  tenable  in  view  of  our  present 
embrvolojiical  knowledge. 

As  the  testicle  passes  through  the  abdominal  wall  it  carries  in 
front  of  it  a  layer  from  each  of  the  muscular  or  fascial  planes  which 
it  perforates.  Thus,  as  it  comes  out  of  the  aljdomen  at  the  spot 
known  as  the  internal  ring,  it  carries  a  portion  of  traasversalis 
fascia  along,  drawing  it  down  like  a  cone  or  funnel.  Hence  the 
application  of  the  term  infundibuliforra  fascia  to  this  portion  of 
the  transversalis  fascia.  From  the  next  stratum  of  the  belly  wall, 
the  internal  oblique  muscle,  it  takes  up  a  covering  known  as  the 
cremaster,  and  as  it  passes  through  the  succeeding  layer,  the  apo- 
neurosis of  the  external  oblique  muscle,  it  pushes  a  fascial  invest- 
ment called  the  external  spermatic  fascia  in  front  of  it. 

The  spermatic  cord  occupies  and  fills  up  the  channel  thus  made 
by  the  testicle  in  the  substance  of  the  abdominal  wall.  .  This  chan- 
nel is  known  as  the  inguinal  canal.  It  extends  from  the  internal 
to  the  external  abdominal  ring,  and  in  the  adult  is  about  an  inch 
and  a  half  long.  It  is  bounded  anteriorly  by  the  aponeurosis  of 
the  external  oblique  muscle  and  in  its  outer  third  by  the  internal 
oblique,  posteriorly  by  the  traasversalia  fascia,  superiorly  bv  the 
arched  fibers  of  the  internal  oblique  and  transversalis  muscles, 
and  inferiorly  by  Poupart's  ligament.  A  study  of  hundreds  of 
dissections  has  convinced  us  that  these  structures  form  the  true 
boundaries  of  the  canal,  and  that  any  additional  ones  which  may 
be  given  are  artificial,  inaccurate,  and  confusing. 

It  must  always  be  borne  in  mind  that  the  term  "canal"  is  a 
misnomer.  There  was  a  canal  in  foetal  life,  but  under  normal 
conditions  there  is  none  in  extra-uterine  life  except  for  a  very  short 
time.  In  the  adult  the  inguinal  canal  is  nothing  but  a  slight  gap 
in  the  abdominal  wall  well  filled  in  by  the  spermatic  cord  or  round 
ligament.  From  the  description  of  the  internal  abdominal  ring 
it  will  be  readily  understood  that  the  term  "ring"  is  also  inaccurate 
(Fig.  3). 

The  external  abdominal  ring  likewise  is  not  a  ring  in  the  true 
sease  of  the  word.  It  is  a  cleft  in  the  aponeurosis  of  the  external 
oblique  muscle,  situated  just  above  and  external  to  the  spine  of  the 
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piilx's,  having  its  l)ase  below  and  its  apex  above.  It  transmits 
the  spermatic  cord  in  the  male  and  the  round  ligament  in  the  female. 
The  margins  of  this  cleft  are  called  pillars,  of  which  the  outer  is 
the  stronger,  being  formed  by  the  inner  end  of  Poupart's  ligament. 
'I'he  inner  pillar  is  attached  to  the  symphysis  pubis,  its  fibers  inter- 
digitating  with  those  of  the  internal  pillar  on  the  opposite  side. 
Stretching  across  the  ring  from  one  pillar  to  the  other  are  fibers 
likewise  derived  from  the  aponeurosis  of  the  external  oblique,  known 
as  the  intercolumnar  fascia,  and  continuous  with  the  external  sper- 
matic fascia  which  envelopes  the  cord.  Thus  it  is  seen  that  there 
is  no  distinct  opening  in  the  aponeurosis  of  the  external  oblique 
muscle,  the  cord  and  intercolumnar  fascia  effectually  closing  in 
the  breach  between  its  fasciculi.  It  is  only  after  the  intercolumnar 
fascia  has  been  removed  and  the  cord  displaced  that  the  gap  becomes 
apparent  (Figs.  4  and  5). 
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Fig.  3. — The  inguinal  canal  and  the  internal  abdominal  ring.  The  spermatic  cord  has  been 
lifted  out  of  the  canal,  and  traction  is  being  made  upon  it  so  as  to  render  the  infundibuliform 
fascia  tense.  Observe  the  deep  epigastric  artery  internal  to  the  ring.  (Drawing  made  from 
a  dissection  prepared  by  Dr.  Bonney,  Department  of  General  Anatomy,  Jeflferson  Medical 
College.) 

As  has  previously  l)een  stated,  a  certain  number  of  all  inguinal 
hernitie,  certainly  not  more  than  four  or  five  out  of  every  hundred, 
protrude  from  the  abdomen  through  Hesselbach's  triangle.  The 
remainder  come  out  through  the  internal  abdominal  ring.  They 
traverse  the  inguinal  canal,  break  through  the  external  ring,  and 
either  present  al)ove  and  external  to  the  pubes  or  pass  downward 
into  the  scrotum.  A  hernia  of  this  kind  is  known  as  an  indirect, 
()bli(|ue,  or  external  hernia:  indirect,  in  contradistinction  to  the  one 
which  comes  out  through  Hes.selbach's  triangle;  oblique,  ))ecause 
of  the  direction  in  which  it  passes  downward;  external,  becau.se 
it  lies  to  the  outer  side  of  the  deep  epigastric  artery.     A  hernia 
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wliirli  j);i.s.sf.s  tliroiit^li  the  fxtcinal  liii^'  is  calh'd  a  coiiiplctc  inguinal 
liernia.  The  coverings  of  an  iiulirect  hernia  are  derived  from  the 
various  layers  of  the  al)doniinal  ])arietes.  just  a,s  are  the  coveriiifjs 
of  the  spermatic  cord.  From  within  outward  they  are  peritoneum, 
preperitoneal  fat,  infundihuliform  fascia,  cremaster  muscle  or 
fascia,  intercolumnar  fa-scia,  superficial  fascia,  and  skin.  Two 
points  in  reference  to  these  coverings  are  worthy  of  mention:  (1) 
The  peritoneal  ccnerint;,  or  sac,  of  an  ac(juired  hernia  is  derived 
from  the  parietal  peritonemn,  so  that  when  the  hernia  extends 
down  into  the  scrotum,  its  peritoneal  covering  has  nothing  in  com- 


FiG.  4. — Showing  the  si)eniiatic  corrl  emerging  from  the  external  abdominal  ring.  Observe 
that  there  is  no  distinct  opening  in  tlie  aponeurosis  of  the  external  oblique  muscle.  (Drawing 
made  from  a  dissection  prepared  by  Dr.  Bonney,  Department  of  General  Anatomj',  Jefferson 
Medical  College.) 

mon  with  the  tunica  vaginalis  testis.  This  is  not  true,  however,  of 
congenital  hernise,  presently  to  be  considered.  (2)  In  enmnerating 
the  coverings  of  a  .scrotal  hernia,  the  term  dartos  may  l)e  substituted 
for  superficial  fascia,  the  dartos  V)eing  continuous  with  the  super- 
ficial fascia  in  the  lower  third  of  the  abdomen,  but  containing 
some  muscle  fibers.  Although  this  point  may  seem  trivial  it  has 
often  been  puzzling  to  students.  Possibly  this  may  be  the  most 
appropriate  place  to  state  that  a  scrotal  hernia  is  merely  a  com- 
plete inguinal  hernia,  either  indirect  or  direct,  which  has  reached 
the  scrotum. 
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A  hernia  coming  through  Hesselbach's  triangle  is  called  a  direct 
or  internal  hernia:  flirect,  for  the  reason  that  it  bulges  forward  into 
the  lower  part  of  the  inguinal  canal  without  following  the  course 
of  the  cord  obliquely  downward  from  the  internal  ring;  internal, 
because  it  lies  to  the  inner  side  of  the  deep  epigastric  artery.  As 
has  already  been  stated,  such  a  hernia  almost  always  comes  out 
tlirougli  the  middle  inguinal  fossa.  We  cannot  agree  with  those 
writers  who  state  that  it  more  commonly  emerges  from  the  internal 
fossa.  The  latter  is  well  protected  by  the  rectus  muscle  in  the 
inamier  previously  described.     That  a  loop  of  gut  may  work  its 


Fig.  5. — Showing  the  external  abdominal  ring  after  the  intercolumnar  fascia  has  been 
removed  and  the  spermatic  cord  freed.  Observe  the  opening  in  the  aponeurosis  of  the  external 
oblique  muscle.  (Drawing  made  from  a  dissection  prepared  by  Dr.  Bonney,  Department  of 
General  Anatomy,  Jefferson  Medical  College.) 


way  through  the  unprotected  lower  external  corner  of  this  fossa 
is  not  to  be  doubted,  but  it  is  much  more  likely  to  come  out  through 
the  middle  fossa,  both  lateral  boundaries  of  which  are  less  resistant 
than  the  strong  tough  margin  of  the  rectus  muscle. 

A  hernia  escaping  through  the  internal  fossa  has  been  termed 
an  internal  oblique  or  vesicopubic  hernia.  •  Wlien  the  sac  attains 
a  considerable  size  it  would  be  difficult  to  trace  its  origin  unless 
the  urachus  could  be  readily  distinguished.  It  is  interesting  to 
note  that  isolated  cases  are  on  record  in  which  a  hernia  has  separated 
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the  fibers  of  the  rectus  muscle,  and  even  pushed  it.s  way  between 
the  two  recti,  j)resentini;  at  the  Hnea  all)a. 

The  coverini,fs  of  a  direct  hernia  are,  from  within  outward,  peri- 
toneum, preperitoneal  fat,  transversahs  fascia,  intercohnnnar  fascia, 
superficial  fascia,  and  skin.  The  conjoined  tendon  is  usually 
enumerated  amonj;  the  coverings  of  a  direct  hernia,  but,  as  already 
stated,  it  is  only  in  about  25  per  cent,  of  all  subjects  that  such  a 
structiu'e  is  actually  present,  ^\^len  it  does  exist  it  is  not  pushed 
forward  by  the  hernia,  as  has  generally  been  taught,  but  the  hernia 
slips  around  it,  leaving  it  undisturbed.  The  tendon,  when  present, 
is  firmly  fixed  to  the  crest  of  the  pubes  and  iliopectineal  line,  and 
above  is  continuous  with  the  substance  of  the  internal  oblique  and 
transversalis  muscles.  That  it  could  be  pushed  forward  by  a 
hernia  is  not  at  all  probable,  and,  moreover,  we  have  never  found 
it  displaced  in  those  cases  which  we  have  observed  at  the  operating 
table.  In  those  cases  in  which  there  is  no  conjoined  tendon  it  is 
possible  that  some  of  the  attenuated  lower  fibers  of  the  internal 
oblique  may  be  carried  forward  by  the  hernia,  especially  if  the 
latter  is  large.  In  about  forty  operations  for  direct  hernia,  how- 
ever, one  of  us  has  never  observed  any  muscle  fibers  in  the  cover- 
ings of  the  bowel. 

It  has  be^n  frequently  stated  that  about  one-fifth  of  all  inguinal 
herniae  are  direct.  We  are  of  the  opinion  that  this  estimate  is 
much  too  high.  We  believe,  as  we  have  already  stated,  that  not 
more  than  four  or  five  out  of  every  hundred  are  direct. 

Etiology.  The  causes  of  inguinal  hernia  may  be  considered 
under  three  headings:  (1)  Congenital  defects;  (2)  natural  weakness 
of  the  abdominal  wall  in  the  inguinal  triangle,  and  forces  which 
increase  this  weakness;  and  (3)  conditions  which  increase  intra- 
abdominal pressure. 

Congenital  defects  relate  chiefly  to  faulty  obliteration  of  the 
vaginal  process  of  peritoneum.  As  previously  stated,  that  portion 
extending  from  the  internal  ring  to  the  top  of  the  testicle  usually 
becomes  obliterated  betw-een  the  tenth  and  twentieth  days  after 
birth.  The  exact  manner  in  which  closure  takes  place  is  not  known. 
It  is  generally  conceded  that  obliteration  begins  in  the  middle  part 
of  the  process,  and  some  who  have  studied  the  subject  also  think 
it  commences  simultaneously  near  the  internal  ring.  At  all  events 
there  are  a  certain  number  of  individuals  in  whom  closure  partly 
or  entirely  fails  to  take  place.  These  persons  are  particularly 
predisposed  to  hernia.  When  the  vaginal  process  remains  open 
throughout  its  whole  extent  there  is  an  uninterrupted  passage 
from  the  peritoneal  cavity  to  the  scrotum  into  which  the  intestine 
can  readily  find  its  way,  with  the  result  that  a  hernia  is  produced. 
Such  a  hernia  is  called  congenital,  its  sac  being  preformed.  The 
contents  of  the  sac  are  in  contact  with  the  testicle,  but  the  testicle 
is  not  suspended  by  its  cord  within  the  sac  in  the  manner  that  a 
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cliaiKlclicr  is  siispciKlcd  Ifoiii  the  ceiling'  into  tlie  iiiiddlf  of  a  room, 
although  we  have  found  that  iiii(lerii;ra(hiate.s  and  pi-aetitioners  of 
niedieiiie  alike  sometimes  entertain  this  erroneous  eonception  of 
tlie  relation  of  the  one  to  the  other.  The  inguinal  portion  of  the 
cord  lies  in  the  retroperitoneal  connective  tissue,  the  scrotal  portion 
is  also  posterior  to  the  vaginal  process,  and  one  layer  of  peritoneum 
covers  the  testic-le,  namely,  the  visceral  layer  of  the  tunica  vaginalis, 
which  is  identical  with  the  posterior  wall  of  the  hernial  sac.  Thus, 
the  testicle  really  lies  behind  the  sac,  being  separated  from  the  gut 
by  a  single  laver  of  peritoneum  instead  of  a  double  one,  as  is  the 
case  witli  acquired  indirect  inguinal  hernia.  These  relations  are 
well  illustrated  in  Fig.  6. 


Fit;.  6. — The  left-hand  illu^^tI'atioIl  shows  the  relation  of  the  testicle  to  the  sac  of  a 
congenital  scrotal  hernia;  the  right-hand  illustration  shows  the  relation  of  the  testicle  to 
the  sac  of  an  acquired  scrotal  hernia.      (Adai)ted  from  Gray.) 

If  the  vaginal  process  has  become  obliterated  below,  but  not 
above,  there  will  be  a  channel  extending  from  the  abdominal  cavity 
down  to  the  site  of  obliteration.  This  channel  is  called  the  funic- 
ular process,  and  a  projection  of  intestine  into  it  is  known  as  hernia 
into  the  funicular  process.  This  variety  differs  from  congenital 
hernia  only  in  the  extent  to  which  it  is  possible  for  the  gut  to  descend. 

If  the  vaginal  process  is  closed  above,  at  or  near  the  internal 
ring,  but  remains  open  below,  two  kinds  of  hernia  may  be  formed. 
In  some  cases  the  septum  between  the  abdominal  cavity  and  the 
unobliterated  vaginal  process  gives  way  slowly  and  allows  the 
intestine  to  pass  down  behind  the  vaginal  process.  Such  a  hernia 
is  known  as  an  infantile  hernia.  Its  sac  is  formed  })y  the  displaced 
septum  together  with  the  contiguous  parietal  peritoneum.  The 
bowel  has  three  peritoneal  coverings,  namely,  the  two  walls  of 
the  vaginal  process  and  the  true  sac  of  the  hernia. 
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In  other  cases  the  sepdiiii  gives  way  in  such  a  iiiaiiiici'  that  it 
and  the  contiguous  parietal  peritonemn  are  carried  down  into  the 
unobliterateil  vaginal  ])rocess.  A  hernia  tluis  formed  is  termed 
an  encysted  infantik*  liernia.  It  has  two  peritoneal  coverings, 
namelv,  the  anterior  wall  of  the  vaginal  process  and  its  proper 
sac/ 

Finally,  a  remnant  of  the  vaginal  process  may  persist  above  at 
the  al)(loininal  ostium,  projecting  slightly  downward  into  the 
inguinal  canal  or  a])pearing  merely  as  a  bulging  at  the  internal 
abdominal  ring.  That  such  renniants  predisj)ose  greatly  to  the 
formation  of  hernia  is  not  to  be  doubted.  In  reality  they  con- 
stitute a  preformed  sac  which  becomes  stretched  and  elongated 
by  the  pressure  of  the  gut  which  impinges  npon  them  from  above. 
It  is  no  doubt  true  that  a  consitlerable  percentage  of  hernia'  which 
are  thought  to  be  acfjuired  originate  in  these  remnants  of  the  vaginal 
])rocess,  and  therefore  are  originally  due  to  a  congenital  defect. 
To  maintain  that  all  indirect  hernise  are  dependent  upon  such  a 
defect,  however,  as  has  recently  been  done  by  some  writers,  is  to 
ignore  a  very  important  structural  condition  normally  present  in 
the  inguinal  triangle  which  may  rationally  be  considered  to  pre- 
dispose to  the  escape  of  the  intra-abdominal  contents,  namely,  the 
arrangement  of  the  transversalis  fascia  at  the  internal  ring.  This 
ring,  although  only  a  potential  one,  can  be  proved  both  eml)rv- 
ologically  and  anatomically  to  constitute  a  w^ak  spot  in  the  parietes; 
and  to  deny  the  possibility  and  probability  of  this  spot  yielding  to 
intra-abdominal  pressure  is,  we  think,  unwarranted.  Another 
point  to  be  considered  is  the  following:  when  a  mere  bulging  of 
peritoneum  is  found  at  the  internal  ring  in  the  adult  subject,  can 
it  be  positively  determined  whether  this  bulging  represents  a  rem- 
nant of  the  vaginal  process  or  the  beginning  of  an  acquired  hernial 
sac?  Certainly  not.  No  one  can  prove  it  to  be  the  one,  no  one 
can  demonstrate  it  to  be  the  other.  The  only  way  to  decide  the 
matter  beyond  cjuestion  would  be  to  cut  a  large  number  of  children 
open  in  such  a  manner  as  to  permit  an  examination  for  remnants 
of  the  vaginal  process,  sew  them  up  again,  and  have  them  watched 
throughout  life  for  the  development  of  hernia.  Until  it  shall  have 
been  determined  in  this  manner  that  only  those  persons  who  possess 
remnants  of  the  vaginal  ])rocess  develop  liernia  in  adult  life,  we 
are  unwilling  to  admit  that  all  indirect  inguinal  herniffi  are  of  con- 
genital origin.  We  admit  the  probability  of  a  considerable  per- 
centage being  due  to  the  presence  of  remnants  of  the  vaginal  pro- 


'  We  believe  that  It  \v<iiil(l  lie  botfer  to  :iljolisili  tlie  old  fhissificatidii,  acfordiiij;  to  wliicli 
tliese  lierni»  are  divided  into  cotiKenital,  infantile,  etc.,  and  call  tliem  all  congenital.  One 
i.s  just  as  much  dependent  upon  a  defect  of  develojiinent  a?  is  another,  and  it  c.ertaiidy 
would  be  inoi-e  accurate,  and  al.-n  pmbMbh  Ics.-  coiifusiri;.'  to  sdideiit^.  1o  -^pcik  of  Ihcni  a.s 
different  forni.s  of  congenital  hernia. 
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cess,  but  also  believe  that  others  develop  irrespective  of  any  defect 
ill  olditenition  of  this  process. 

Malposition  of  the  testicle  is  a  defect  which  is  frequently  asso- 
ciated with  inf^uinal  hernia.  When  the  gland  is  retained  high  in 
the  inguinal  canal  it  has  a  tendency  to  dilate  the  internal  ring  and 
thiLs  facilitate  the  escape  of  omentum  and  bowel.  As  the  bowel 
passes  downward  its  course  may  be  obstructed  by  the  testicle, 
so  that  it  rises  above  the  latter,  with  the  result  that  the  sac  becomes 
curved.  In  cases  in  which  the  testicle  has  passed  through  the 
external  ring,  but  has  not  descended  into  the  lower  part  of  the  scro- 
tum, the  hernia  pushes  its  way  in  front  of  the  testicle,  but  usually 
does  not  descend  below  it.  Non-descent  of  the  testicle  is  also 
thought  to  be  the  chief  cause  of  the  rare  pre-inguinal  hernia,  in 
which  the  sac  escapes  from  the  inguinal  canal  by  pushing  its  way 
into  the  cellular  tissue  between  the  aponeurosis  of  the  external 
oblique  muscle  and  the  skin.  In  this  form  the  sac  is  divided  into 
two  or  even  three  parts — one  inguinal,  one  abdominal,  and  occasion- 
ally also  a  scrotal  portion.  The  abdominal  or  superficial  sac  is 
the  more  important.  It  may  be  situated  between  the  external 
abdominal  ring  and  the  anterior  superior  spine  of  the  ilium,  just 
in  front  of  the  ring,  between  the  scrotum  and  the  thigh,  as  in  a  case 
reported  by  Busch;  or  it  may  extend  up  toward  the  umbilicus,  as 
it  did  in  Broca's  case. 

Another  variety  most  likely  dependent  upon  a  congenital  defect 
is  the  inguino-interstitial,  which  develops  in  the  inguinal  canal, 
but  works  its  way  into  the  substance  of  the  abdominal  wall  instead 
of  emerging  through  the  external  ring,  which  is  much  smaller  than 
usual  or  even  absent.  In  the  male  such  hernise  are  associated  with 
malposition  of  the  testicle,  and  the  narrowness  of  the  ring  was 
supposed  by  Tillaux  and  others  to  be  due  to  the  fact  that  the  testicle 
had  not  passed  through  the  external  oblique  muscle.  Some  cases, 
however,  have  been  obsen^ed  in  the  female,  and,  moreover,  in 
others  an  accessory  sac  has  been  found  in  the  scrotum,  and  the 
external  ring  has  been  obser^^ed  to  be  w-ider  than  normal. 
Berger  believes  that  the  location  of  the  sac  in  the  substance  of 
the  abdominal  wall  is  due  to  the  presence  of  a  congenital  diverticulum 
in  the  vaginal  process  of  peritoneum,  which  becomes  enlarged  by 
intra-abdominal  pressure  after  the  intestine  engages  in  it.  Such 
a  hernia  usually  lies  beneath  the  three  lateral  muscles  of  the  abdo- 
men, ahhough  some  have  been  foimd  between  the  internal  and 
external  oblique,  extending  high  up  into  the  abdominal  wall. 

Finally,  there  remains  to  be  described  the  properitoneal  hernia, 
for  the  pathogenesis  of  which  a  number  of  explanations  have  been 
offered.  This  variety  of  hernia  also  has  two  sacs,  one  deep  and 
one  superficial.  The  deep,  or  properitoneal  sac  is  situated  between 
the  peritoneum  and  the  traasversalis  fascia,  and  generally  extends 
outward  toward  the  anterior  superior  spine  of  the  ilium.     It  may. 
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however,  extend  downward  toward  the  pubes.  The  superficial 
sac  occupies  the  in<;uinal  canal  and  sometimes  extends  down  into 
the  scrotum,  just  as  any  other  hernia  which  follows  the  cord  may 
do.  An  anifle  of  varyini^  degree  marks  tlie  divergence  of  one  sac 
from  the  other  and  there  is  also  a  space,  forming  a  vestibule,  between 
them.  Although  some  difference  of  opinion  has  existed  as  to 
whether  properitoncal  hernia  is  congenital  or  accjuired,  it  has  come 
to  be  pretty  generally  admitted  that  it  owes  its  origin  to  a  congenital 
defect.  Thus,  some  have  taught  that  the  properitoncal  sac  is  formed 
from  a  peritoneal  diverticulum  situated  near  the  inguinal  fossae 
and  that  the  suj)erficial  one  is  merely  a  s})ur  carried  out  from  the 
deep  one  by  a  process  of  dilatation  as  more  and  more  of  the  intra- 
abdominal contents  force  themselves  into  it.  Others  maintain 
that  both  sacs  are  formed  from  the  vaginal  process,  the  deep  from 
the  iliac  portion,  which  often  presents  a  retro-inguinal  fold  well 
adapted  for  disteasion,  and  the  superficial  from  the  remainder 
of  the  process.  The  latter  theory  is  the  simpler  and,  moreover, 
is  the  one  which  those  who  have  recently  studied  the  subject  most 
carefully  are  inclined  to  accept. 

Perineal  ectopy  of  the  testicle  may  also  be  associated  with  hernia. 
This  is  infrequent,  and  is  mentioned  merely  for  the  sake  of  com- 
pleteness. 

With  regard  to  direct  hernia  it  may  be  stated  that  this  variety 
is  never  of  congenital  origin.  The  middle  inguinal  fossa  is  structu- 
rally a  w^eak  spot,  through  which  the  abdominal  contents  can  be 
pushed  by  increased  pressure  from  above.  It  has  already  been 
so  well  described  under  anatomy  that  further  allusion  to  its  structural 
peculiarities  and  relations  are  unnecessary. 

Among  conditions  which  increase  the  natural  w^eakness  of  the 
abdominal  wall  may  be  mentioned  diseases  which  impair  the  nutri- 
tion of  the  muscles,  such  as  rickets,  for  instance;  systemic  maladies 
which  produce  great  emaciation;  abdominal  tumors  which  impinge 
upon  the  anterior  belly  wall  and  distend  it;  pregnancy,  which  acts 
in  the  same  way;  accumulation  of  fat  in  the  omentum  and  pre- 
peritoneal tissue,  also  tending  to  stretch  the  peritoneum;  relaxation 
of  the  parietes  incident  to  old  age;  and,  finally,  repeated  efforts 
in  lifting  or  dragging  heavy  weights. 

It  will  be  readily  understood  that  some  of  these  causes,  such  as 
pregnancy  and  accumulation  of  fat  in  the  omentum,  also  increase 
intra-abdominal  pressure.  Other  potent  factors  in  augnienting 
pressure  are  cough,  vomiting,  and  straining  to  empty  the  rectum 
or  bladder.  Bronchitis,  emphysema,  asthma,  and  whooping  cough 
are  not  uncommonly  the  immediate  exciting  cause  of  hernia.  In 
Berger's  series  of  cases  cough  was  considered  an  etiological  factor 
more  than  eight  hundred  times.  P^longation  of  the  mesentery 
has  also  been  considered  a  factor  in  the  production  of  hernia. 
Although  the  mesentery  is  relatively  longer  in  infancy  than  it  is 
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ill  ailiill  life,  it  is  jx-ohaMy  iicvci'  so  short  as  (o  prevent  tlie  iiitcstiiu's 
from  coiiiiui;"  out  of  (lie  alxloiiu'ii.  This  oj)iiiioii  is  coiifirnied  \)\ 
the  investigations  of  Mr.  C.  B.  Loekwood,  of  London. 

Age,  .sex,  and  heredity  have  also  to  be  considered  from  the  stand- 
point of  etiology.  In  regard  to  age,  it  may  be  stated  that  hernia 
is  most  eonnnon  in  childhood  and  in  middle  adnlt  life.  Berger, 
who  has  studied  the  age  incidence  carefully,  shcnvs  that  by  far  the 
hirger  percentage  of  cases  occur  in  children,  that  there  is  a  constant 
decline  until  the  thirtieth  year,  after  which  a  steady  increase  takes 
place  until  the  fifty-fifth  year.  It  should  not  be  forgotten,  how- 
ever, that  hernia  is  relatively  fre((uent  in  old  per.sons  on  account 
of  the  relaxation  of  their  abdominal  wall  and  their  suscepti})ility 
to  bronchitis,  asthma,  etc.  Were  it  not  for  the  fact  that  they  lead 
a  shielded  life  and  do  not  follow  laborious  occupations,  they  would 
be  more  liable  to  hernia  than  those  in  middle  life.  Berger's  statistics 
also  show  that  double  hernia  is  rare  in  infancy  and  frequent  in 
old  age,  reaching  its  maximum  at  sixty-five  years. 

All  will  admit  that  inguinal  hernia  is  more  common  in  males 
than  it  is  in  females.  It  is  our  belief,  however,  that  it  is  more 
common  in  females  than  it  has  been  thought  to  be,  as  the  statistics 
of  tho.se  hospitals  and  dispensaries  in  which  female  physicians 
are  employed  show  a  greater  percentage  of  cases  in  women  and 
girls  than  those  institutions  where  only  male  physicians  are  in 
attendance.  In  over  800  operations  for  inguinal  hernia  which 
one  of  us  has  performed,  not  more  than  50  were  upon  women. 

The  role  of  heredity  is  not  thoroughly  understood,  but  in  our 
opinion  it  is  of  uimiistakable  etiological  influence,  as  we  know  of 
many  families  in  which  several  members  have  hernia. 

Pathology.  In  studying  the  pathology  of  hernia  the  sac  should 
receive  consideration  first.  In  shape  it  may  be  round,  cylindrical, 
conical,  or  pyriform.  In  size  it  varies  greatly.  That  portion  just 
below  the  internal  ring  is  called  the  neck,  the  remaining  part  the 
body.  It  differs  in  appearance  according  to  the  age  of  the  hernia 
and  the  complications  to  which  the  hernia  is  subjected,  being  thin, 
smooth,  and  of  the  color  of  normal  peritoneum  in  very  recent  cases; 
but  thick,  tough,  corrugated,  and  white,  yellow,  or  grayish  in  color, 
much  resembling  fibrous  tissue,  in  those  of  long  duration.  In 
strangulation,  it  becomes  dark  red,  pui-ple,  or  black.  In  hernife 
which  have  existed  for  any  length  of  time  it  becomes  blended  with 
the  other  coverings  of  the  bowel,  frequenUy  to  such  an  extent  that 
its  separation  is  very  diflScult  or  even  impossible.  This  is  par- 
ticularly true  in  regard  to  its  relation  with  the  transversalis  fascia. 
In  old  herniie  there  has  usually  been  sufficient  inflammation  to  blend 
the  two  layers  inseparably  together.  One  of  us  has  had  the  oppor- 
tunity of  making  postmortem  dissection  of  a  nmnber  of  large 
scrotal  herniae,  evidendy  of  many  years'  duration,  and  has  found 
that  it  is  impossible  to  separate  the  coverings  into  more  than  two 
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layers  after  the  herniated  nia.s.s  has  l)een  freeil  from  the  scrotum. 
One  of  these  hiyers  has  invariably  been  traced  to  the  aponeurosis 
of  the  external  oblique  muscle,  the  other  has  always  disappeared 
within  the  internal  hernial  orifice.  It  is  our  opinion  that  the  internal 
layer  is  composed  of  both  peritoneum  and  transversal  is  fascia. 
In  no  case  has  it  l)een  possible  to  find  any  traces  of  cremaster  muscle 
fibers.  The  external  layer  has  always  been  adherent  to  the  internal 
surface  of  the  scrotum. 

As  the  result  of  inflammation,  which  is  bound  to  occur  in  tiie 
course  of  time,  adhesions  form  which  prevent  the  reduction  of  the 
sac  with  its  contents.  In  the  dissections  just  mentioned,  the  sac, 
together  with  other  coverings,  has  been  firmly  attached  to  the 
pillars  of  the  external  ring,  so  that  considerable  cutting  was  neces- 
sary to  free  it. 

Adhesions  also  not  uncommonly  form  between  the  sac  and 
its  contents,  a  circumstance  which  still  further  renders  reduction 
difficult  or  imperfect.  Some  of  these  inflammed  areas  may  undergo 
calcareous  change.  Finally  the  inflammatory  process  may  cause 
partial  obliteration  of  the  sac.  It  commences  at  the  neck  and  may 
be  confined  to  this  part,  but  in  some  cases  it  extends  downward 
and  causes  a  variable  degree  of  contraction.  If  obliteration  at 
the  neck  be  complete,  a  cyst  may  be  formed  in  the  lower  part  of 
the  sac,  owing  to  retention  of  the  secretion  which  is  produced. 
If  a  zone  of  obliteration  occurs  l)elow  the  neck,  the  sac  will  be 
divided  into  two  parts.  These  multiple  sacs  have  been  found 
both  in  congenital  and  acquired  hernia.  Longitudinal  fibrous 
bands  have  also  been  observ^ed.  We  have  seen  a  few  of  these  our- 
selves, and  they  have  l^een  mentioned  by  Okinczyc.  Xo  doubt 
others  have  also  noticed  them. 

Hernia  always  produces  changes  in  the  abdominal  parietes, 
the  alteratioas  depending  upon  the  size  of  the  hernia.  The  inguinal 
canal  is  always  dilated,  and  the  two  abdominal  rings  are  stretched 
and  more  or  less  approximated.  The  deep  epigastric  vessels 
may  be  displaced  inward.  Large  herniae  cause  pressure  atrophy 
of  the  lower  fibers  of  the  abdominal  muscles,  and  when  they  descend 
into  the  scrotum  may  likewise  produce  atrophy  of  the  testicle. 
The  extent  to  which  the  inguinal  region  may  be  weakened  is  well 
illustrated  Ijy  the  conditions  which  one  of  us  recently  observed  in 
the  case  of  a  dissecting  room  subject  who  presented  a  large  irre- 
ducible scrotal  hernia  which  showed  every  evidence  of  having 
existed  for  years.  The  lateral  muscles  on  the  affected  side  in  the 
lower  part  of  the  abdomen  had  become  converted  into  a  thin  homo- 
geneous layer,  looking  much  like  a  piece  of  sheepskin;  the  apo- 
neurosis of  the  external  oblique  had  lost  its  firmness,  presenting  a 
number  of  small  loose  folds  for  a  considerable  distance  above  the 
anterior  superior  spine  of  the  ilium,  and  the  lower  margin  of  the 
external    ring   had   l)een   pushed   down   below    P()U])art's   ligament 
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almost  to  the  saphenous  opening.  There  was  hardly  any  space 
between  the  superior  margin  of  this  greatly  dilated  external  ring 
and  the  internal  hernial  orifice. 

In  reference  to  the  contents  of  inguinal  hernia,  it  may  be  stated 
that  they  are  usually  composed  of  omentum  and  small  intestine. 
The  large  intestine,  the  stomach,  the  uterus  and  ovaries,  the  bladder, 
in  fact  any  of  the  intra-a))dominal  contents  but  the  pancreas  may 
occasionally  escape  through  the  inguinal  region.  It  is  stated  that 
a  floatino"  kidney  has  been  found  in  the  sac  of  an  inguinal  hernia. 

The  contents  are  subject  to  morbid  changes.  Thus  the  omentum 
is  never  normal  except  in  very  recent  cases.  Its  adherence  to  the 
sac  has  already  been  mentioned.  Its  folds  also  become  adherent 
to  one  another  and  sometimes  portions  of  it  become  attached  to 
the  intestine.  At  the  neck  of  the  hernia  the  omentum  is  also  often 
found  converted  into  a  fibrous  band,  this  condition  being  the  result 
of  inflammation. 

From  a  practical  point  of  view  the  most  important  change  which 
takes  place  in  hernia  is  strangulation,  by  which  is  meant  an  occlusion 
of  the  lumen  of  the  intestine  together  with  arrest  of  its  blood  supply, 
produced  by  a  constriction,  which  also  renders  the  hernia  irreducible 
if  it  was  not  already  so  before  the  said  constriction  occurred.  As 
a  result  of  strangulation  the  passage  of  both  feces  and  gas  is  stopped 
and  gangrene  supervenes  in  the  herniated  bowel. 

The  most  common  site  of  strangulation  in  inguinal  hernia  we 
believe  to  be  at  the  external  abdominal  ring,  and  not  at  the  internal 
ring  ot  within  the  sac,  as  has  frequently  been  taught.  Certainly 
this  has  been  our  experience,  and  we  believe  also  that  of  most  modern 
surgeons.  In  recent  hernise  it  may  occur  in  the  inguinal  canal, 
between  the  two  rings,  being  due  probably  to  inflammatory  changes 
in  the  transversalis  fascia.  In  congenital  hernia  strangulation 
may  be  produced  by  strands  or  valves  within  the  sac,  or  by  the 
neck  of  the  sac  itself.  In  like  manner  it  may  result  from  the  action 
of  the  inflammatory  bands  present  in  a  partly  obliterated  sac,  or 
be  caused  by  the  omentum,  which,  becoming  adherent  to  the  sac,, 
forms  a  band  that  constricts  the  intestine.  Rarely  the  bowel  has 
perforated  the  omentum  and  become  strangulated.  Finally  the 
possibility  of  torsion  of  the  mesentery  within  the  hernial  sac  must 
be  borne  in  mind  as  a  possible  cause  of  strangulation. 

The  appearance  of  the  strangulated  intestine  depends  upon 
the  length  of  time  which  the  constriction  has  lasted.  At  first  deep 
red,  it  gradually  becomes  darker  and  darker,  until  it  may  be  almost 
or  quite  black.  Its  lustre  disappears,  patches  of  fibrinous  deposit 
become  visible,  and  here  and  there  breaches  in  the  continuity  of 
the  serous  covering  take  place.  These  changes  are  the  forerunners 
of  gangrene,  being  shortly  superseded  by  sloughs,  which  in  turn 
may  lead  to  perforation  of  the  bowel.  If  the  strangulation  be 
relieved,  the  constriction  of  the  intestine  is  plainly  discernible. 
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The  sac  i)f  u  strangulated  hernia  is  usually  round  in  shape  and 
almost  always  contains  a  considerable  quantity  of  fluid.  The 
sac,  like  the  intestine,  is  much  con<!;ested  and  may  even  share  in 
the  fjanijrenous  process  with  which  the  latter  liecomes  aft'ected. 
We  have  often  found  the  sac  of  a  stranouhited  hernia  to  he  of  a 
dull  slate  color,  with  violaceous  or  dark  brown  patches  scattered 
over  its  surface.  The  liquid  in  the  sac  is  at  first  thin,  clear,  and 
of  a  light  yellow  color;  l)ut  it  soon  becomes  thick,  turbid,  and  of  a 
reddish  or  brown  tinge,  and  contains  flakes  of  fibrin.  It  may 
soon  assume  a  fecal  odor,  caused  by  the  presence  of  the  colon 
bacillus,  which  migrates  easily  through  the  walls  of  the  damaged 
bowel.  Occasionally  there  is  no  fluid,  the  bowel  being  in  direct 
contact  with  the  internal  surface  of  the  sac.  It  is  important  to 
remember  this  fact  and  not  to  depend  upon  an  outflow  of  fluid 
as  a  necessary  sign  that  the  bowel  has  been  reached.  Rarely  it 
happens  that  only  a  segment  of  the  bowel  becomes  constricted.  To 
this  condition  the  term  lateral  strangulation  may  be  applied 
(Richter's  hernia).  Although  the  caliber  of  the  bowel  is  diminished, 
it  may  nevertheless  be  possible  for  gas  and  fecal  matter  to  work 
their  way  through.  The  bowel  immediately  below  the  constriction 
is  usually  found  dilated,  so  that  it  may  present  the  appearance  of  a 
diverticulum. 

By  an  obstructed  hernia  is  meant  one  in  which  the  intestinal 
contents  have  accumulated  to  such  an  extent  as  to  block  the  fecal 
current.  The  term  incarcerated  hernia  has  also  been  applied  to 
this  condition,  but  we  believe  it  to  be  an  inaccurate  one,  as  it  does 
not  convey  the  idea  of  the  condition  which  actually  exists.  If  the 
term  incarcerated  is  to  be  used  at  all,  we  believe  it  should  be  applied 
to  those  hernise  which  are  temporarily  irreducible.  We  insist  that 
this  would  be  the  correct  use  of  the  term.  Obstructed  hernia  is 
probably  much  rarer  than  it  Avas  formerly  supposed  to  be.  Its 
existence  has  even  been  denied,  but  without  sufficient  reason,  we 
are  sure.  We  have  seen  the  condition  a  number  of  times,  and 
Nau  has  recently  collected  23  authentic  cases.  It  occurs  almost 
always  in  herniae  of  the  large  intestine,  which  have  become  irre- 
ducible as  the  result  of  inflammation.  Intestine  thus  imprisoned 
loses  its  peristaltic  power  more  or  less,  and  this  functional  impair- 
ment, together  with  the  mechanical  conditions  present,  permit 
the  occurrence  of  a  gradual  fecal  obstruction. 

A  hernia  may  be  attacked  by  tuberculosis  or  malignant  disease. 
Cotte'  has  recently  collected  136  cases  of  tuberculosis — the  most 
thorough  study  of  the  subject  with  which  we  are  familiar.  The 
sac  of  the  hernia  alone,  or  both  sac  and  contents,  may  be  affected. 
Jonnesco  states  that  the  intestine  may  be  diseased  and  the  sac 
healthy,  but  his  statement  has  not  been  generally  accepted.  In 
children  the  sac  is  usually  the  site  of  the  tuberculosis;  in  adults 

2  Revue  de  Gynecologie,  November  and  December,  1906. 
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both  sac-  and  contents  are  usually  affected.  Tliree  forms  of  tuber- 
c-uiosis  have  been  observed  in  the  sac,  namely,  the  miliary,  the 
caseous,  and  the  fibrous.  Of  these,  the  miliary  is  the  most  common. 
It  is  evidently  the  same  lesion  as  that  of  miliary  tuberculous  peri- 
tonitis. There  is  generally  considerable  fluid  in  the  hernial  sac. 
Next  in  order  of  frequency  is  the  caseous  form,  the  fibrous  being 
the  rarest  of  all.  The  lesions  of  the  intestines  are  no  different 
from  those  found  when  the  bowel  becomes  tuberculous  in  its  normal 
habitat. 

The  neoplasms  which  have  been  found  associated  with  hernia 
are  carcinoma,  sarcoma,  and  lipoma.  They  may  affect  the  sac, 
the  intestine,  the  omentum,  or  whatever  organ  is  contained  within 
the  sac.     The  lipomas  naturally  develop  in  the  omentum. 

In  another  paper  the  diagnosis  and  treatment  of  inguinal  hernia 
will  be  discussed. 


THE    ACTION    OF    THE    SHORT    ROTATORS    ON    THE    NORMAL 
ABDUCTION  OF  THE  ARM,    WITH  A  CONSIDERATION  OF 
THEIR  ACTION  IN  SOME  CASES  OF  SUBACROMIAL 
BURSITIS  AND  ALLIED  CONDITIONS. 

By  James  H.  Stevens,  M.D., 

OF   BOSTON,    MASS. 

CoDMAN,  of  Boston,  in  a  recent  monograph  on  lesions  of  the 
shoulder-joint  due,  in  his  opinion,  to  trauma  or  to  primary  inflam- 
mation of  the  subacromial  bursa,  has  done  more  to  clear  up  the 
interesting  subject  of  painful  shoulders,  and  to  explain  certain  defi- 
nite restrictions  of  motion  between  the  humerus  and  the  scapula 
than  has  l)een  accomplished  by  any  other  investigator,  and  his 
masterly  interpretation  of  the  mechanics  of  the  shoidder-joint  is  so 
simple,  clear,  and  conclusive  (as  far  as  he  goes)  as  to  establish 
almost  beyond  question  his  contention  as  to  the  primary  action 
of  the  supraspinatus  in  abduction  of  the  humerus  preliminary 
to  the  action  of  the  deltoid,  which  is  thus  permitted  to  come  into 
action  and  exert  its  force  in  the  proper  direction  to  complete  the  arc 
of  abduction.  He  has  followed  his  theory  through  the  operating 
room  and  into  the  dissecting  room,  and  has  conclusively  established 
his  contention  by  anatomical  specimens  showing  the  pathological 
changes  following  rupture  of  the  supraspinatus,  with  the  subsequent 
loss  of  the  power  of  abduction  in  these  cases.  He  has  applied  his 
researches  into  the  normal  mechanics  of  the  scapulohumeral  joint 
to  the  practical  treatment  of  a  class  of  shoulder  lesions  showing 
restriction  of  motion  and  tenderness  below  the  acromion,  which,  as  he 
says,  constitute  by  far  the  largest  class  of  patients  applying  to  any 
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siii-irical  rliiiic  for  the  relit't"  of  (roiil)le  rcfciahlc  (o  tlir  .slioiildcr-joiiil. 
lM>r  this  chiss  of  cases  he  lias  adopted  Kuster's  term  of  siihacroiuial 
bursitis  in  phice  of  the  suhdehoid  bursitis  used  by  him  in  his  first 
paper,  alth()iii,di  the  hitter  term  wouhl  seem  to  be  by  far  the  better, 
since  more  of  the  bursa  is  subdeltoid  than  subacromial,  and  since 
Piersol,  in  his  recent  anatomy,  used  the  term  sulxieltoid  in  his 
description  of  the  bursa.  Whatever  term  is  used,  the  credit  must  ^o 
to  (\)dman  for  the  most  convincing"  description  of  the  mechanics  of 
this  complicated  joint.  And  in  the  light  of  his  investigation  the  real 
action  of  the  joint  doe.s  not  appear  to  be  so  complicated  after  all. 
A  study  of  normal  shoulder  action  is  necessary  for  the  proper  imder- 
standing  of  his  cases,  and  tlie  few  whicii  have  come  under  ol)servation 
which  we  hope  to  demonstrate  are  departin-es  from  the  regular  types 
which  he  has  described.  If  one  considers  anatomically  the  origin 
and  insertion  of  the  various  muscles  surrounding  the  shoulder-joint, 
and  if  one  bears  in  mind  the  fact  that  the  real  capsule  of  the  joint  is 
formed  by  these  siu'rounding  nniscles,  and  not  by  what  is  known  as 
the  capsule,  with  its  ligamentous  bands,  which  is  a  lax  structure 
neither  aiding  nor  opposing  the  normal  motions  of  the  joint,  it  would 
seem  to  be  easy  to  assume,  and  equally  easy  to  prove  from  a  study  of 
the  anatomical  structure,  that  the  first  few  degrees  of  motion  in 
abduction  are  due  to  the  supraspinatus  contraction,  and  is  prelimi- 
nary or  preparatory,  as  it  were,  to  the  action  of  the  deltoid. 

Piersol  says  that  the  capsule  of  the  shoulder-joint,  among  other 
uses,  by  means  of  its  tense,  firm  under  sm-face  helps  to  prevent  the 
arm  from  being  raised  beyond  a  certain  point  in  abduction,  but  it  is 
extremely  doubtful  if  the  capsule  has  any  such  action,  although  this 
one  is  by  far  the  more  probable  of  all  the  uses  ascribed  to  it  by  the 
various  anatomists,  and  it  is  probable  that  the  capsule  per  se  has  very 
little  retarding  action  on  the  movements  of  the  joint  itself.  As  Cod- 
man  says,  it  is  necessary  to  disregard  our  previous  teaching  and  con- 
ception of  the  structure  which  has  been  called  the  capsule.  The  real 
capsule  of  the  joint  is  made  up  of  the  muscles  which  surround  it. 
Codman's  contentions,  which  are,  I  think,  accepted  for  the  most 
part  or  will  be  so  accepted  by  all  who  carefully  examine  the  ana- 
tomical structure  of  the  shoulder-joint,  bearing  in  mind  the  laxity  of 
the  capsule,  are,  briefly,  that  the  first  few  degrees  of  motion  in  abduc- 
tion of  the  humerus  are  always  due  to  the  contraction  of  the  supra- 
spinatus acting  on  the  short  arm  of  the  lever,  the  fulcrum  of  which 
is  on  the  glenoid,  the  long  arm  of  the  lever  extending  downward 
through  the  arm  (P'ig.  1). 

It  will  be  readily  seen  that  the  fulcrum  of  such  a  lever  must  be  a 
constantly  changing  point,  and  that  the  action  of  such  a  lever  would 
be  comparatively  slight,  and  such  seems  to  be  the  case.  From  its 
insertion  high  up  on  the  greater  tuberosity  of  the  humerus  the  action 
of  the  supraspinatus  must  be  limited  in  power,  because  the  power  in 
that  case  would  be  applied  so  near  the  fulcrum,  while  the  weight 


872      STEVENS:   ACTION   OF  THE   SHORT   ROTaTORS   ON  THE  AtlU 

would  be  far  removed  (see  Fig.  I:  A,  power,  C,  weight,  of  the  lever 
A,  B,  (J),  and  it  is  only  sufficient  to  move  the  arm  outward  in  abduc- 
tion sufficiently  to  permit  the  line  of  pull  of  the  deltoid  (the  mean  line 
of  the  pull  of  all  the  fibers  of  the  deltoid,  assuming  that  these  muscle 
fibers  work  together,  which  would  be  the  line  II-E,  in  Fig.  2)  to  fall 
sujK'riorly  to  the  fulcrum  {B,  Fig.  2)  of  the  lever,  in  which  case  the 
deltoid  could  expend  its  force  in  abducting  the  arm  still  more,  instead 


ri6. 1 


Fig.  1.— ^D  a,  the  line  of  pull  of  the  supraspinatus;  A,  the  power  applied  to  the  short 
arm  of  the  lever;  A,  B,  C,  the  lever;  B,  the  fulcrum  on  the  glenoid;  C,  the  weight  to  be 
lifted.  The  contraction  of  the  supmspinatus  can  swing  the  arm,  obviously,  in  but  one 
direction — abduction. 


of  uselessly  forcing  the  humerus  upM^ard,  as  it  would  do  acting  in  the 
line  (H,  E.,  Fig.  2)  of  its  pull  when  inside  (toward  the  body  side)  of 
the  fulcrum  on  the  glenoid,  thus  forcing  the  head  of  the  bone  against 
the  lower  surface  of  the  acromion.  It  will  be  seen,  therefore,  from  the 
origin  and  insertion  of  the  deltoid  (from  the  spine  of  the  scapula, 
the  acromion,  and  the  outer  third  of  the  clavicle  into  the  deltoid 
tubercle  midway  on  the  external  surface  of  the  shaft  of  the  humerus) 
that  its  action  alone,  provided  its  fibers  contracted  as  a  single  muscle. 
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would  not  be  expended  in  the  right  direction  to  abduct  the  humerus, 
but  rather  would  act  uselessly  in  forcing'the  head  of  the  bone  against 
the  under  surface  of  the  acromion,  or  if  it  worked  too  soon  after 


Fl(b.£-A 

MEAN  LINE  OP  DELTOID 
H.  E.-  AFTER.  ABDUCTION  ISIN 

PROORESS  SHOWING  THAT 
IT  NOW  CAN  ACT  ON  TH  E. 
^  LONC]  ARM  BECAUSE  ITS  PULL 

I&OUTSIDE  J6UPERJ0R.LY>  TO 
THE  FULCRUM    B 

Fio.  2. — Showing  the  lines  of  pull  of  the  fibers  of  the  deltoid,  providing  these  fibers  acted 
together,  H,  E,  being  approximately  the  line  of  such  pull,  showing  that  in  this  case  it  could 
not  act  on  the  lever  A,B,C,  to  abduct  it.  Assuming  that  the  acromion  portion  of  the 
deltoid  acted  as  a  separate  muscle  or  as  a  separate  contraction,  then  it  could  (consider 
the  line  G,E,  and  its  effect  acting  at  E  on  the  long  arm  of  the  lever  A,B,C)  aid  in 
starting  the  humerus  upward  in  abduction,  but  should  its  fibers  act  simultaneously  the 
line  of  pull  would  be  inside  the  fulcrum,  B  (Fig.  2,  A),  and  provided  it  was  in  contrac- 
tion it  would  act  in  opposition  to  the  line  of  pull  of  the  supraspinatus,  D,  A.  In  order 
to  act  on  the  long  arm  of  the  lever  the  line  H,E,  must  fall  outside  the  point  B  (fulcrum), 
and  this  is  possible  only  after  the  long  arm  of  the  lever  (the  humerus)  has  been  partially 
abducted  (Fig.  2,  B). 


primary  action  by  the  supraspinatus  would  force  the  greater  tuber- 
osity to  take  its  fulcrum  from  the  under  surface  of  the  acromion 
process  (Fig.  2).     If  two  lines  of  pull  are  at  right  angles  to  each 


VOL.    138,    NO.    6. DECE.MBER,    1909 


29 


874    STEVENS:  action  of  the  short  rotators  on  the  arm 

other,  and  equal  force  is  applied  in  both  directions,  the  body  acted 
upon  would  always  feel  the  force  thus  expended  in  a  line  midway 
between  the  two  equally  acting  forces,  and  if  one  considers  the  origin 
and  insertion  of  the  deltoid  it  will  be  clearly  demonstrated  that  if  this 
muscle  were  acting  alone  it  would  not  raise  the  arm  in  abduction 

(F'S-  2).  .  ... 

The  normal  mechanism  of  the  shoulder-jomt  is,  therefore,  up  to 
this  point  probably  as  follows:  The  supraspinatus  contracting 
starts  the  motion  of  the  humerus  in  abduction,  but  the  supraspinatus 
from  its  insertion  high  up  on  the  upper  facet  of  the  greater  tuberosity 
of  the  humerus,  is  acting  at  a  considerable  disadvantage.  It  is  the 
power  applied  to  the  short  arm  of  a  lever  whose  fulcrum  is  on  the 
glenoid  (Fig.  1,  B,  fulcrum,  D,  A,  power).  In  other  words,  the  lever 
is  arranged,  power,  fulcrum,  w^eight,  the  short  arm  of  the  lever 
being  joined  to  the  long  arm  at  the  fulcrum,  at  an  angle  which  is  con- 
stantly changing,  and  constantly  becoming  a  more  acute  one  as  the 
arm  rises  in  abduction,  but  which  is  at  the  beginning  of  motion 
usually  a  little  over  45  degrees,  and  such  a  lever  cannot,  as  said 
before,  be  one  of  great  power.  It  is,  however,  sufficient  to  start  the 
humerus  outward,  and  begin  the  arc  necessary  to  abduction,  prob- 
ably even  up  to  30  degrees,  and  during  this  time,  unless  the  acromial 
portion  of  the  deltoid  acts  as  a  separate  and  individual  muscle  from 
the  rest  of  the  deltoid,  it  can  assist  the  action  of  the  supraspinatus  in 
no  way  (Fig.  2). 

When  the  lever  (humerus)  has  swung  beyond  a  certain  point  the 
great  deltoid  contracting  takes  up  the  work,  but  it  cannot  do  this 
until  the  supraspinatus  has  abducted  the  long  arm  of  the  lever  (the 
humerus)  sufficiently  so  that  the  deltoid  contracting  (the  mean  line 
of  its  pull  when  the  muscles  contract  falling  superiorly  to  the  point 
of  fulcrum  on  the  glenoid)  can  act  on  the  long  arm  of  the  lever,  thus 
converting  it  into  a  more  powerful  one,  where  the  power  is  applied 
as  fulcrum,  power,  weight,  and  which  is  still  aided  by  the  power  of 
the  supraspinatus  still  acting  on  the  short  arm  of  the  same  lever. 
Should  the  deltoid  contract  before  this  point  is  reached,  then  the 
supraspinatus  tendon  is  caught  between  the  head  of  the  bone  and  the 
acromion  process,  and  either  torn  across  or  injured.  As  the  arm 
reaches  a  certain  degree  of  abduction  the  power  of  the  supraspinatus, 
from  its  anatomical  consideration,  would  seem  to  be  slight,  its  work 
having  been  accomplished,  but  it  would  seem  that  its  anatomical 
position  is  such  as  to  render  it  of  value  as  a  tractor,  possibly  assisted 
by  the  lower  tense  part  of  the  capsule  (Piersol)  to  prevent  slipping 
downward  of  the  fulcrum  (the  articular  surface  of  the  head  on  the 
glenoid),  thus  preventing  destroying  the  efficiency  of  the  lever.  If 
one  looks  at  Fig.  3,  he  will  see  that  this  is  the  only  part  of  the  joint 
which  is  not  surrounded  by  powerful  tractors  (the  inferior  portion), 
and  motion  here  is  prevented  by  the  supraspinatus,  tense  superiorly, 
and  possibly  by  the  under  surface  of  the  capsule.    If  this  should  be 
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SO,  it  would  be  the  only  value  as  far  as  aiding  or  retardinj^  niohon 
in  the  joint  rendered  l)v  the  so-eallefl  rapsnle.  Another  feature  to  he 
considered  is  the  suhaeroniial  hursa  which  conies  into  play,  as  Cod- 
man  clearly  demonstrates,  when  the  arm  is  abducted,  and  the  tuber- 
osity of  the  humerus  is  approachinfj  the  under  surface  of  the  acromion 
by  the  interposition  of  its  well-lubricated  surface  between  these  two 
bony  points  (preventing  the  tuberosity  from  taking  its  fulcrum  on  the 
under  surface  of  the  acromion,  and  thus  restricting  further  motion 
in  abduction),  permitting  (the  force  of  the  deltoid  continuing)  the 
articular  surface  of  the  liumerus  to  turn  in  liut  one  direction,  namely, 
towards  the  glenoid. 


M-K-  LINE  OP  PUtL 

OF  SHORT  ROTATE  R.S  H 


Fig.  3. — This  shows  the  lines  of  pull  of  the  deltoid  when  the  arm  is  partly  abducted, 
G,E,  F,E,  and  I.E.  and  the  line  of  the  pull  of  the  supraspinatus,  D,  A,  acting  on  the 
short  arm  of  the  lever  A,  B,  C,  while  the  deltoid  acts  on  the  long  arm  of  the  same  lever, 
its  power  being  applied  to  E,  a  point  between  the  weight  C  and  the  fulcrum  B.  Note 
also  that  both  lines  of  pull,  deltoid  and  supraspinatus,  are  above  the  fulcrum  B,  and 
unless  there  is  another  force  applied,  the  fulcrum  of  the  lever  would  be  unstably  and 
render  worthless  any  amount  of  power  applied.  That  force,  K,  M  (the  line  of  pull  of  the 
infraspinatus  and  teres  minor  behind  and  of  the  subscapularis  in  front)  is  supplied  by  these 
three  short  rotators,  without  which  the  head  of  the  humerus  would  slip  upward,  answering 
the  pull  of  the  supraspinatus  and  deltoid.  Note  that  the  line  of  pull  of  the  short  rotators 
passes  through  the  fulcrum,  therefore  it  acts  merely  as  a  tractor  and  exerts  no  force 
either  on  the  long  or  short  arm  of  the  lever,  consequently  offering  no  impediment  to  the 
abduction,  while  at  the  same  time  rendering  such  action  possible  by  keeping  the  fulcrum 
firmly  in  its  place. 


Codman's  contention  is  that  the  subacromial  bursa  accomplishes 
this  purpose,  and  he  goes  no  further.  If  we  consider  now  the  origin 
and  insertion  of  the.se  two  muscles  together,  both  acting  and  the 
humerus  partly  raised  in  abduction,  we  come  to  the  consideration  of 
the  third  part  of  the  mechanics  of  the  shoulder-joint  in  abduction,  a 
very  important  part,  indeed,  and  one  which  has  not  been  considered 
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(so  far  as  I  know),  but  which  I  beheve  absolutely  essential  to  the 
normal  action  of  the  joint,  and  which  action  is  especially  to  be 
remembered  in  the  class  of  cases  classified  by  Codman,  and  also  in 
those  cases  the  consideration  of  which  I  shall  take  up,  and  which 
are  closely  allied  to  the  condition  known  now  as  subacromial  bursitis. 
As  the  arm  continues  to  abduct,  the  line  of  pull  of  the  supraspinatus 
and  the  line  of  the  deltoid  pull  are  coming  nearer  and  nearer  into  line 
(Fig.  3,  D,  A,  and  F,  E),  and  they  are  both  upward  and  inward, 
and  both  forces  are  superior  now  to  the  point  of  the  fulcrum  (Fig. 
3,  B).  Unless  there  were  another  force  to  offset  this  upward  and 
inward  pull  of  these  two  muscles,  the  tendency  would  still  be  to  force 
the  tuberosity  against  the  under  surface  of  the  acromion  process, 
and  it  is  inconceivable  that  nature  should  leave  such  a  task  to  the 
slippery  surface  of  any  interposed  bursa.  A\Tiile,  undoubtedly,  this 
interposition  of  the  bursa  is  necessary,  and  acts  to  direct  the  articular 
surface  of  the  humerus  against  the  glenoid,  and  also  permits  the 
tuberosity  to  pass  smoothly  under  the  acromion,  still,  without  the 
presence  of  another  force  acting  at  an  entirely  different  angle  than 
either  the  supraspinatus  or  the  deltoid,  the  articular  surface,  while 
it  might  and  probably  would  be  directed  to  the  proper  fulcrum, 
would  not  be  held  firmly  enough  to  permit  of  that  efficiency  which  is 
present  in  the  normal  joint,  and  it  would  permit  riding  up  of  the 
tuberosity  against  the  acromion  w^ith  unnecessary  force. 

Consider  the  lines  of  pull  of  these  two  muscles  inward  and  upward, 
and  we  can  see  that  the  tendency  would  still  be  to  pull  the  tuberosity 
upward  either  with  or  without  the  bursa  (Fig.  3).  Another  force 
applied  here  is  an  absolute  necessity.  Such  a  force  is  supplied  when 
we  consider  the  origin  and  insertion  of  the  short  rotators. 

Following  the  anatomical  law  that  the  strength  of  opposing  mus- 
cles, or  the  strength  of  the  sum  of  opposing  muscles,  is  equal  or  nearly 
equal,  then  the  subscapularis  and  the  infraspinatus,  plus  the  teres 
minor,  must  be  equal,  the  one  an  inward  rotator,  the  others  outward 
rotators. 

But  consider  the  insertion  of  these  muscles  so  near  the  head  of  the 
bone,  and  it  becomes  more  probable  that  the  simultaneous  contrac- 
tion of  these  three  muscles,  following  the  primary  pull  of  the  supra- 
spinatus and  simultaneous  with  the  contraction  of  the  deltoid,  is 
necessary  to  pull  the  head  of  the  humerus  into  the  glenoid,  and  fix  it 
firmly  there  forming  the  fulcrum,  and  that  without  this  additional 
pull  the  action  of  the  deltoid  would  still  be  to  force  the  tuberosity 
to  take  its  fulcrum  from  the  under  surface  of  the  acromian,  and  that 
this  action  is  equally  important  with  their  well-recognized  action  as 
rotators  of  the  arm.  These  three  short  rotators  or  tractors,  as  they 
should  be  called,  form  a  practical  sling  around  the  anatomical  neck 
of  the  humerus,  and  their  lines  of  pull,  when  acting  together,  would 
not  only  enable  the  articular  surface  to  find  its  proper  fulcrum,  but 
would  also  counteract  the  tendency  of  the  combined  action  of  the 
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sii|)riis|)iii;itiis  and  the  deltoid  to  j)iill  upward  the  tulx-rosity  (Fig-  -i). 
Consider  these  iiiuseles  in  their  rehitioii  to  the  arms  of  the  lever,  and 
we  see  (Fig.  3)  that  the  line  of  pull  of  these  short  rotators  passes 
practically  through  the  fulcrum  of  the  lever,  and,  therefore,  while 
exerting  power  sufficient  to  keep  the  articular  surface  constantly  and 
firmly  against  the  glenoid,  and  the  tuberosity  away  from  the  acro- 
mion, thus  permitting  abduction  of  the  humerus,  the  line  of  pull, 
passing  as  it  does  practically  through  the  fulcrum,  it  could  not  in  any 
way  act  on  cither  arm  of  the  lever  to  hinder  elevation  or  depression 
of  the  humerus.  For  a  demonstration  of  this  contraction  of  the  sub- 
scapularis,  infraspinatus,  and  teres  minor,  it  is  only  necessary  to 
stand  behind  a  model  who  is  abducting  his  arm,  and  note  with  the 
hand  the  tenseness  of  these  muscles,  especially  after  the  humerus  has 
swung  past  the  horizontal  line,  in  contrast  with  the  flabby  relaxed 
belly  and  tendon  of  the  pectoralis  major  in  the  same  position. 
Beyond  a  certain  point,  however,  the  infraspinatus  and  teres  minor 
behind  and  the  subscapularis  in  front,  which  have  acted  together  up 
to  this  point  solely  as  tractors  to  hold  in  place  the  articular  surface 
of  the  humerus,  may  possibly  take  on  an  added  action,  although  it  is 
probably  to  a  very  limited  extent,  inasmuch  as  abduction  of  the 
humerus  is  by  this  time  a  nearly  completed  act,  namely,  that  of 
abductors  also,  as  aids  of  the  deltoid. 

The  action  of  the  supraspinatus  is  practically  little  by  this  time, 
and  the  short  arm  of  the  lever  has  ceased  to  be  of  much  advantage. 
Its  force  is  probably  expended  more  as  a  tractor  to  help  hold  firmly 
the  articular  surface  of  the  humerus  from  slipping  on  its  fulcrum, 
and  it  is  in  this  possibly  aided  by  the  tense,  firm  inferior  surface  of  the 
capsule,  as  suggested  by  Piersol.  A  new  lever,  therefore,  takes  the 
place  of  the  old  (Fig.  4).  Considering  the  articular  surface  of  the 
humerus  as  the  segment  of  a  circle,  turning  constantly  as  the  arm 
abducts  and  forming  a  constantly  changing  fulcrum  or  point  on  the 
glenoid,  the  moment  that  the  lines  of  pull  of  the  short  rotators  have 
swimg  upward  through  the  fulcrum  of  the  old  lever  they  cease  to  act 
simply  as  tractors,  and  a  new  lever,  or  a  new  short  arm,  is  formed 
instantly.  Or,  whenever  the  line  of  pull  of  these  short  rotators 
transects  the  segment  of  the  circle  above  the  fulcrum  they  become 
the  power  on  the  short  arm  of  a  new  lever,  the  long  arm  of  which 
remains  the  same  (Fig.  4,  M,  B,  C),  and  their  action  would  be  to 
raise  the  arm  to  a  still  higher  level,  assisting  the  deltoid. 

The  reverse  of  this  is  also  true  to  a  limited  extent.  Thus,  the 
short  rotators  act  in  abduction  of  the  humerus  when  the  arm  has 
passed  a  certain  level,  and  act  to  pull  it  downward,  adduct,  after  it 
has  fallen  below  another  fixed  level  on  its  downward  course,  depend- 
ing on  the  relation  of  the  line  of  pull  to  the  fulcrum  of  the  lever  at  B. 

To  recapitulate,  it  would  seem  that  from  a  theoretical  and  prac- 
tical consideration  of  the  shoulder-joint,  always  taking  into  considera- 
tion the  origin  and  insertion  of  its  various  muscles,  and  considering 
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them  as  the  power  applied  to  the  lever  (the  humerus),  whose  fulcrum 
in  the  normal  shoulder  would  be  a  constantly  changing  point,  it  would 
seem  that  the  necessary  movements  would  be  as  follows:  (1)  Supra- 
spinatus  contraction  would  abduct  the  arm  and  tend  to  tip  the  articu- 
lar surface  of  the  humerus,  so  as  to  bring  it  against  the  glenoid,  but 
its  action  and  its  strength  are  slight  (30  degrees).  The  powerful 
fleltoid,  contracting,  forces  the  tuberosity  against  the  under  surface 
of  the  acromion,  where  interposes  the  w^ell-lubricated  subacromial 
bursa,  which,  the  force  of  the  pull  continuing,  permits  the  articular 
surface  to  turn  in  but  one  direction,  namely,  toward  the  glenoid. 


Fig.  4. — G,  E,  the  power  applied  by  the  deltoid  at  E  to  the  lever  M,  B,  C;  M,  the  point 
where  tKe  power  is  applied  to  the  short  arm  of  the  new  lever  by  the  short  rotators;  B,  the 
fulcrum  on  the  glenoid;  K,M,  the  line  of  pull  of  the  short  rotators.  Note  that  the  line 
of  pull  of  the  short  rotators  (subscapular,  infraspinatus,  and  teres  minor)  is  in  this  posi- 
tion of  the  arm  superior  to  the  point  of  fulcrum  B,  therefore  it  may  act  slightly  as  an 
additional  abductor. 


To  complete  this  action  and  in  order  to  form  a  theoretically 
perfect  mechanical  entity,  we  must  invoke  another  force  or  pull, 
fixmg  the  head  of  the  bone  in  the  glenoid,  yet  having  no  restriction  on 
the  abduction  of  the  arm.  Such  a  force  we  have  seen  that  we  have 
in  the  combined  and  simultaneous  action  of  the  subscapularis  on  the 
one  side,  and  the  infraspinatus  and  teres  minor  on  the  other.  In 
other  words,  a  narrow,  firm  sling  pressing  the  head  of  the  bone  into 
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the  glenoid,  yet  not  preventing  abduction,  but  even  acting  above  a 
certain  point  as  an  aid,  and  varying  in  forward  and  backward  swing- 
ing exactly  as  the  muscles  of  one  side  over  or  under  acted  in  consider- 
ation with  the  opposing  muscles,  always,  however,  exerting  sufficient 
pull  to  keep  the  articular  surface  firmly  against  its  fulcrum  on  the 
glenoid  cavity  of  the  scapula. 

To  come  now  to  a  consideration  of  the  subject  of  shoulder  lesions 
involving  the  bursa,  or  of  lesions  presenting  symptoms  which  closely 
ally  them  to  lesions  of  the  subacromial  bursa.  Codman  has  investi- 
gated this  subject  thoroughly,  and  has  written  a  monograph  on  the 
subject  of  subacromial  bursitis  which  will  become  a  classic.  He  has 
divided  his  cases  into  three  classifications: 

Type  I,  the  acute  or  spasmodic  form  with  localized  tenderness  just 
below  the  acromion  process  of  the  scapula,  over  the  bursa,  and  to  the 
outside  of  the  bicipital  groove.  This  tender  point  disappears  under 
the  acromion  on  abduction  because  no  adhesions  are  present  in  the 
bursa  to  prevent,  and  this  sign  is  considered  pathognomonic  of  this 
type  of  bursal  lesions  by  him  (Dawbarn's  sign).  In  abducting  or  in 
external  rotation,  after  a  certain  point  is  reached  the  scapula  is 
locked  by  spasm,  and  moves  with  the  humerus.  In  mild  cases,  with 
but  little  spasm,  the  patient  thinks  he  cannot  abduct  his  arm,  but 
will  allow  passive  motion,  and  is  usually  perfectly  able  to  abduct  once 
he  has  overcome  his  fear  of  pain.  Codman  thinks  this  is  explained 
by  the  unwillingness  of  the  supraspinatus  to  start  the  pull  on  its 
sensitive  tendon. 

In  Type  II  (the  subacute  or  adherent  type)  actual  adhesions  exist 
in  the  bursa,  and  there  is  an  actual  mechanical  limitation  to  abduc- 
tion and  external  rotation.  Localized  tenderness  may  or  may  not  be 
present,  according  to  the  degree  of  existing  inflammation.  Dawbarn's 
sign  is  absent — the  tuberosity  cannot  pass  under  the  acromion 
because  of  adhesions.  Abduction  and  external  rotation  of  the  hume- 
rus on  the  scapula  are  limited;  10  degrees  of  free  motion  in  abduction 
exist  because  the  bursa  is  not  brought  into  play  before  this  point  is 
reached.  Beyond  this  arc  of  10  degrees  the  scapula  accompanies  the 
humerus  in  all  its  motions,  active  or  passive.  Pain  is  in  the  same 
distribution  as  Type  I,  and  in  severe  cases  it  may  resemble  a  brachial 
neuritis. 

Type  III.  The  chronic  type;  the  essential  characteristics  are 
painful  motion,  but  the  full  arc  exists.  The  trouble  is  due  in  this 
class  to  slight  irregularities  of  contour  of  the  base  of  the  bursa 
usually  external  to  the  bicipital  groove.  Motion,  instead  of  being 
smooth,  is  jerky  and  interrupted  in  its  arc.  Localized  tenderness 
may  or  may  not  be  present.  If  present,  then  Dawbarn's  sign  is 
present.  Abduction  and  external  rotation  are  but  slightly  interferred 
with,  but  at  some  point  in  abduction  acute  tenderness  is  experienced, 
which  disa})pears  as  soon  as  the  tuberosity  is  under  the  acromion. 
The  scapula  does   not  accompany  the  humerus.     There  may  or 
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may  not  be  pain,  and  if  present  it  is  often  felt  at  the  insertion  of 
the  (U'ltoid. 

A\'hile  forced  to  agree  with  all  which  Codman  says  in  his  paper,  as 
far  as  he  goes,  and  also  that  nearly  all  of  the  shoulder  cases  will  fall 
into  one  or  the  other  of  his  classification,  it  has  been  my  fortune 
recently  to  come  in  contact  with  two  cases,  out  of  a  total  of  seven, 
which  it  seems  to  me  impossible  to  class  with  any  one  of  the  three 
tvpes  which  he  has  given,  and  it  has  seemed  that  there  was  possibly 
a  class  of  cases,  limited  in  number  perhaps,  and  usually  or  always  the 
result  of  trauma,  the  symptoms  of  which  are  practically  those  of 
subacromial  bursitis,  and  which  may  be,  and  perhaps  always  are, 
accompanied  by  some  inflammatory  changes  of  the  bursa,  but  W'hich 
show  distinctive  symptoms  sufficient  to  call  attention  to  the  involve- 
ment of  the  short  rotators,  the  action  of  which  Codman  does  not  take 
up  in  his  article. 

These  two  cases,  one  following  a  dislocation  unreduced  for  twelve 
hours,  and  the  other  a  fall  with  the  arm  in  extension,  presented  the 
same  symptoms:  No  tender  point  over  the  bursa  beneath  the  acro- 
mion; the  greater  tuberosity  disappeared  under  the  acromion;  a 
normal  active  arc  without  pain  up  to  23  to  25  degrees,  and  then 
restriction,  but  not  on  account  of  pain;  passive  motion,  practically 
throughout  the  entire  arc;  external  rotation  lost,  internal  rotation 
preserved;  no  paralysis  of  the  deltoid. 

From  an  examination  of  these  cases,  I  am  forced  to  the  conclu- 
sion that  the  greater  number  will  readily  fall  into  Codman's  classi- 
fication, and  that  they  wdll  also  show  a  subacromial  bursitis  with  or 
without  adhesions;  that  at  autopsy  evidence  of  tearing  or  fraying 
of  the  tendon  of  the  supraspinatus  wall  be  more  often  observed  than 
evidence  of  injury  to  the  short  rotators,  but  it  is  my  contention  that 
there  is  a  limited  number  of  cases  which,  with  or  without  a  well- 
defined  bursitis,  present  certain  varieties  of  symptoms  w^hich  are  not 
due  entirely  to  inflammation  or  adhesion  of  the  bursa,  but  which  are 
due  to  either  a  tearing  or  more  frequently  an  inflammatory  involve- 
ment of  these  short  rotators,  more  particularly  the  infraspinatus  and 
the  teres  minor.  There  is  no  tender  point  over  the  bursa.  In  the 
acute  cases  of  Codman  there  is  a  tender  point.  The  greater  tuber- 
osity disappears  under  the  acromion  without  pain.  In  his  cases  of 
acute  type  the  tuberosity  disappears  under  the  acromion,  but  with 
pain,  and  in  the  adherent  type  it  does  not  disappear  at  all.  His  cases 
show  10  degrees  of  abduction  before  pain.  The  cases  under  observa- 
tion show  23  to  25  degrees  of  active  abduction,  and  then  motion  was 
not  stopped  on  account  of  pain;  it  was  inability  to  lift  the  arm,  the 
deltoid  visibly  acting.  Inward  rotation  was  preserved,  and  this  would 
apply  equally  well  to  bursitis  alone,  the  preservation  being  due  to  less 
involvement  of  the  subscapularis,  because  it  comes  to  a  less  degree 
into  contact  with  the  bursa.  External  rotation  was  lost,  and  Codman, 
contradicting  Kuster,  says  that  it  is  also  true  of  subacromial  bursitis, 
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j)n)l)al)ly  acvountt'd  for  by  the  proximity  of  the  posterior  short 
rotators  to  the  floor  of  the  tender  bursa. 

In  the  two  cases  cited  there  is,  however,  no  tender  bursa,  at  least 
not  on  pressure,  passive  motion  is  practically  preserved,  which  would 
not  be  the  case  in  adherent  bursitis,  and  would  l)e  painful  in  acute 
bursitis,  while  in  his  chronic  type  external  rotation  is  preserved. 
The  full  arc  of  passive  motion,  the  absence  of  tender  points  over  the 
bursa,  the  preservation  of  internal  rotation,  the  loss  of  external 
rotation,  23  to  25  degress  of  painless,  active  abduction,  and  no  deltoid 
paralysis,  together  with  tenderness  over  the  bellies  of  the  infra- 
spinatus and  teres  minor,  and  especially  marked  and  referred  out- 
ward to  their  insertion  on  using  faradization,  would  seem  sufficient  to 
warrant  us  in  recognizing  a  lesion  of  the  shoulder-joint  usually 
following  trauma,  which  may  be  accompanied  by  a  low  grade  of 
bursal  inflammation,  and  may  always  be  so  accompanied,  but  whose 
chief  pathological  change  is  either  a  complete  or  incomplete  rupture, 
or,  more  frequently,  the  involvement  in  an  inflammatory  lesion  of 
the  tendons  of  the  infraspinatus  and  teres  minor,  and  less  frequently 
of  the  susbcapularis. 

There  is  also  a  class  of  fractures  involving  the  greater  tuberosity 
of  the  humerus,  not  so  rare  as  has  been  assumed,  which  invariably 
lead  to  a  set  of  symptoms  resembling  bursitis.  Some  of  these  cases 
undoubtedly  develop  a  bursitis,  and  to  that  condition  their  symptoms 
should  direct  attention^  but  some  of  them  present  symptoms  identical 
with  those  described  in  the  two  cases  reported  above,  and  it  has 
seemed  to  me  that  involvement  of  the  short  rotators,  w^hich  can  be 
proved  by  the  a:-rays,  is  more  of  a  factor  in  these  particular  cases  than 
an  inflammation  of  the  bursa.  In  the  two  cases  which  have  presented 
themselves  to  me,  in  which  the  accompanying  rr-ray  prints  show  the 
nature  of  the  lesion,  there  has  been  some  question  both  among  the 
clinicians  and  the  a:-ray  men  as  to  the  exact  anatomical  injury,  but  it 
will  be  plain  to  anyone,  without  entering  into  a  discussion  of  that 
point,  that  the  greater  tuberosity  has  been,  at  least,  torn  off. 

In  Fig.  5  it  shows  as  an  absolute  loss  of  substance,  and  for  the 
purposes  of  this  paper  it  is  sufficient  to  deal  with  it  simply  as  a  lesion 
of  the  tuberosity.  The  loss  of  motion  to  have  been  expected  here  was 
absolute  inability  to  abduct  and  loss  of  external  rotation  with  the 
preservation  of  internal  rotation.  This  was  exactly  what  this  patient 
showed.  He  could  move  his  arm  in  the  frontal  plane  because  his 
biceps  was  not  involved,  but  he  could  not  start  his  arm  from  the  side 
in  abduction  because  his  supraspinatus  was  torn  loose,  and  external 
rotation  was  lost  because  the  same  thing  had  happened  to  the  infra- 
spinatus and  teres  minor.  The  deltoid  was  not  involved,  and  could 
be  seen  to  contract  vigorously  both  voluntarily  and  by  faradization, 
but  the  arm  was  not  abducted,  and  could  not  be  held  when  passively 
abducted.  Internal  rotation  was  preserved  because  the  position  of 
the  subscapularis  was  not  involved  in  the  injury  and  its  belly  and 
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insertion  were  l)()th  intact.  In  this  class  of  cases  when  passive 
motion  is  free  and  full,  and  the  only  restriction  is  in  active  motion, 
should  there  exist  the  10  degrees  of  normal  supraspinatus  abduction 


I 


Fig.  5. — Fracture  of  the  great  tuberosity  of  the  humerus,  invohing  the  insertions  of  the 
supraspinatus,  infraspinatus,  and  teres  minor,  with  displacement  of  the  fragment.  There 
was  entire  loss  of  abduction;  external  rotation  was  lost  permanently,  but  the  power  to 
abduct  was  recovered;  internal  rotation  was  preserved;  forward  and  backward  motions 
were  possible  with  slight  pain.      (X-ray  by  A.  W.  George,  M.D.) 


mentioned  by  Codman,  then  it  is  quite  clear  that  that  tendon  has  not 
been  torn  away,  and  if  the  motion  is  painless,  it  is  equally  certain  that 
it  has  escaped  injury. 
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If  the  luunerus  i.s  abducted  paiiile.s^ily  to  23  or  25  degrees  and  the 
deltoid  contracts  and  still  active  al)duction  is  impossible  beyond  that 
point,  with  the  full  arc  on  passive  motion,  anil  the  di.sapj)earance  of 
the  tuberosity  umler  the  acromion,  then  tlie  cause  of  the  Impairment 
of  motion  is,  I  am  convinced,  to  be  looked  for  in  a  lesion  of  the 
short  rotators.  If  a  painful  point  exists  (Davvbarn's  sign)  it  is  po.s- 
sible  that  a  bursitis  is  the  cause  of  the  loss  of  motion,  but  I  am  con- 


l'"iG.  6. — Fracture  of  tlie  great  tuberosity  of  the  humerus,  involving  tlie  tendons  of  in- 
sertion of  the  supraspinatus,  infraspinatus,  and  teres  minor;  radiogram  two  and  one-halt 
months  after  the  injury.  Six  months  later  external  rotation  was  still  lost.  Internal  ro- 
tation was  preserved  at  all  times.  Some  restriction  in  abduction  still  persists  when  the 
arm  swings  beyond  the  horizontal  position.  There  is  no  pain;  note  callus.  (X-ray  by 
A.  W.  George,  M.D.) 

vinced  that  there  is  a  certain  number  of  cases  with  the  .symptoms 
mentioned  in  which  the  lesion  is  one  involving  the  short  rotators,  more 
frequently  the  infraspinatus  and  teres  minor,  and  that  this  is  the 
})rincipal  lesion,  whether  or  not  associated  with  a  bursitis.    Among  the 
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cases  which  Codman  cites  is  one  in  which  passive  motion  was  free  and 
tlie  tuberosity  disappeared  under  the  acromion,  but  with  tenderness. 
The  dehoid,  to  quote  his  own  words,  was  as  big  as  a  ham,  and  yet 
when  ab(hicted  passively  he  could  hold  his  arm  only  by  tremendous 
etiort,  and  Uien  only  for  a  few  seconds.  The  weight  of  a  finger 
would  send  it  downward.  It  seems  as  though  this  might  be  equally 
characteristic  of  his  first  or  third  type,  or  of  the  class  of  cases  to 
which  1  have  called  attention,  and  that  the  mechanism  involved  here 
is  that  either  from  injury  or  from  their  proximity  to  the  base  of  the 
tender  l)ursa  the  short  rotators  refused  to  do  their  work,  therefore  not 
holding  the  fulcrum  firmly  in  place  and  permitting  it  to  slip  on  the 


Fig.  7. — Fracture  of  the  great  tuberosity  of  the  humerus,  involving  the  insertions  of  tlie 
supraspinatus,  infraspinatus,  and  teres  minor.  The  patient  could  start  the  arm  in  abduc- 
tion only  a  few  degrees,  however,  and  with  pain;  motion  forward  and  backward  was  pre- 
served but  restricted;  external  rotation  was  lost  (involvement  of  the  infraspinatus  and 
teres  minor);  internal  rotation  was  preserved  (subscapularis  intact).  All  motions  were 
finally  recovered.     (X-ray  by  A.  W.  George,  M.D.) 

glenoid,  in  which  case,  a  very  large  deltoid  would  be  of  as  little 
value  as  one  of  microscopic  size.  A  lever  to  be  of  any  value  must 
have  a  fixed  fulcrum,  and  it  must  be,  for  the  time  being,  at  least, 
a  firm  and  solid  one.  Disturb  it  in  the  slightest  deoree  or  render  it 
unstable,  even  for  the  infinitesimal  part  of  a  second,  and  unless  one 
instantly  substitutes  another  point  for  the  one  disturbed,  the  greater 
the  force  at  the  long  arm  of  the  lever  the  quicker  and  more  surely 
will  that  lever  fail. 
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SPASTIC  PARAPLEGIA  DATING  FROM  CHILDHOOD  (LITTLE'S 

DISEASE?!,  WITH  LITTLE  OR  NO  DEMONSTRABLE 

LESION   IN  THE  PYRAMIDAL  TRACTS. 

By  John  H.  W.  Rhel\,  M.D., 

NEUROLOGIST   TO    THE    HOWARD    HOSPITAL,    PHILADELPHIA. 

(From  the  Philadelphia  Home  for  Incurables,  and  the  Department  of  Neurology  and  tlie 
Laboratory  of  Neuropathology  of  the  University  of  Pennsylvania.) 

It  is  not  the  object  of  this  paper  to  discuss  the  classification  of 
cases  of  cerebral  spastic  palsies,  or  the  relation  which  Little's  disease 
bears  to  these  cases;  but  rather  to  call  attention  to  the  remarkable 
and  interesting  fact,  already  discussed  by  Spiller^  and  others,  that 
spastic  paraplegia  may  occur  with  little  or  no  demonstrable  degenera- 
tion in  the  pyramidal  tracts  of  the  cord,  and  to  add  a  case  in  point. 

While  a  few  cases  have  been  reported  bearing  on  this  subject, 
the  literature  is  not  very  extensive,  and  the  last  word  has  not  yet  been 
said.  Although  in  some  cases  degeneration  of  the  pyramidal  tracts 
has  been  described,  this  has  been  caused  either  by  a  spinal  lesion 
(Dejerine,^  Spiller),  a  meningo-encephalitis  (Sachs^),  a  sclerosis 
of  the  motor  cortical  areas  (McMutt*),  or  a  venous  effusion  into  the 
meninges,  causing  destruction  of  the  cortex  (Muratow^).  The  cases 
of  porencephalon  and  atrophy  of  the  motor  and  other  convolutions, 
without  degeneration  in  the  pyramidal  tracts  (Railton,"  Ross,^ 
Phillip  and  Cestan*),  present  a  different  problem;  and  yet  more 
difficult  of  explanation  are  those  cases  in  which  there  is  little  or  no 
demonstrable  lesion,  either  in  the  cortex  or  the  motor  tracts  of  the 
spinal  cord,  as  in  the  cases  of  Spiller,  Roily,®  Dejerine,  Haushalter 
and  Collins,'"  and  in  my  own  case  to  be  reported  herewith. 

In  some  of  the  cases  no  true  degeneration  of  the  pyramidal  tracts 
is  found,  and  in  these  have  been  described:  a  fineness  of  the  fibers 
of  the  pyramidal  tracts  (Spiller,  Biswanger"),  a  scarcity  of  fibers 
(Ganghofner,'^  Gerlich'^),  incomplete  myelization  without  diminution 
in  the  number  or  size  of  the  fibers  (Haushalter  and  Collins),  agenesia 
or  imperfect  development  of  the  pyramidal  tracts  (Dejerine,  Spiller, 
Anglade,  Jacquin,"  Ganghofner,  Gestan,'^  Steinlechner-Gretschisch- 

'  University  of  Pennsylvania  Medical  Bulletin,  January,  1905;  Jour.  Nerv.  and  Ment.  Dis., 
1898,81. 

2  Revue  neurol.,  1903,  xi,  001.     Comp.-rend  de  la  soc.  de  biol.,  1897,  p.  261. 

»  New  York  Med.  Jour.,  1891,  v,  1.  <  Amer.  Jour.  Med.  Scr.,  1885,  59. 

«  Deut.  Ztschr.  f.  Nerv.,  1896-97,  x,  272.  «  Brit.  Med.  Jour.,  1892,  i,  441. 

'  Brain,  1882,  473. 

«  Comp.-rend.  de  la  soc.  de  biol.,  1897,  p.  1080. 

»  Deut.  Ztschr.  f.  Nerv.,  1901,  xx,  152. 
'0  Comp.-rend.  de  la  soc.  de  biol.,  1905,  lix,  223. 

»' Virchow's  Archiv,  1882,  427.  '2  Ztschr.  f.  Heilk.,  1896,  xvii,  203. 

"Arch.  f.  Psych.,  1891-92,  xxiii,  201.  '^  L'encehdale,  1909,  252. 

>'  Prog.  Med.,  1899,  x,  102. 
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nikoftV"  and  Oddo")  or  atrophy  of  the  pyramidal  tracts  (Gang- 
hofiier,  Steinlechner-Gretschischnikoff,  Oppenheim^**);  while  an 
effort  has  been  made  to  connect  some  of  these  conditions  with  de- 
generation of  the  cortical  ganglion  cells,  or  diminished  number,  or 
absence  of  these  (Biswanger,  Roily,  Otto,*^  Koster,^"  Saclis). 

This  brief  and  hasty  review  of  the  pathology  of  the  cases  of  cere- 
bral spastic  palsies  dating  from  infancy  or  birth,  does  not  explain 
satisfactorily  at  once  the  cause  of  the  spasticity,  and  the  paralysis 
in  all  the  cases.  Marie's  theory  that  the  contractures  are  due  to 
absence  of  the  pyramidal  tracts,  which  normally  exercise  an  inhibi- 
tory influence  on  the  cells  in  the  anterior  horns,  is  not  applicable  in 
those  cases  in  which  little  or  no  change  can  be  demonstrated  in  the 
pyramidal  tracts.  Mya  and  Levi^^  believed  also  that  the  contrac- 
tures in  Little's  disease  were  entirely  of  spinal  origin,  resulting  from 
the  predominance  of  the  action  of  the  cells  of  the  anterior  horns  in 
agenesia  of  the  pyramidal  tracts.  They  believed  that  in  the  new- 
born the  radicular  cells  of  the  spinal  cord  have  an  autonomous 
function,  independent  of  the  cortical  cells.  The  physiological 
hypertonicity  at  this  age  is  accentuated  when  the  motor  centres  of 
the  cord  are  not  properly  connected  with  the  higher  centres.  Van 
Gehuchten,^^  however  opposed  this  view,  claiming  that  the  question 
of  age  is  of  little  importance,  as  the  same  spasticity  is  found  in 
adults  in  affections  of  the  pyramidal  tracts.  He  believed  that  the 
contractures  are  an  expression  of  an  exaggeration  of  normal  mus- 
cular tone,  due  to  an  interruption  of  the  corticospinal  fibers,  with 
persistence  of  the  corticopontocerebellospinal  fibers,  maintaining 
the  cells  of  the  cord  under  the  influence  of  the  motor  cells  of  the 
cortex. 

It  is  not  difficult  to  understand  that  sparseness  of  fibers,  or  fineness 
of  fibers,  may  have  the  effect  of  lowering  conductibility,  and  in  this 
way  interfere  with  the  inhibitory  control  normally  exercised  by  the 
cortex  over  the  spinal  centres,  the  persistent  action  of  the  cells  of  the 
anterior  horns  thus  giving  rise  to  spastic  conditions  of  the  extremities. 

One  word  as  to  the  cause  of  the  agenesia  of  the  pyramidal  tracts, 
the  presence  of  poorly  developed,  thin  fibers,  and  the  sparseness  of 
fibers  in  the  pyramidal  tracts,  described  in  some  of  the  cases.  That 
these  conditions  result  from  a  lack  of  the  usual  number  of  cortical 
ganglion  cells  is  plausible,  although  extremely  difficult  to  demon- 
strate satisfactorily.  The  view  held  by  Van  Gehuchten  is  also 
acceptable  in  this  connection:  that  spasticity  is  due  to  the  arrest  of 
growth  of  the  fibers  in  the  pyramidal  tracts,  he  having  found,  in 
foetuses  of  seven  months,  that  the  axis  cylinders  are  absent  in  the 
cord,  but  present  above  the  anterior  pyramids. 

"■■  Arch.  f.  Psych.,  1886,  xvii,  649. 

'7  Arch.  d.  m^d.  d'enf.,  Paris,  1899,  ii.  's  Neurol.  Centralbl.,  1895,  p.  130. 

13  Arch.  f.  P.'iych.,  1891-92,  xxiii,  p.  53.  =0  Neurol.  Centralbl.,  1887,  No.  10. 

2'  Cited  by  Oddo.  22  Revue  neurol.,  1897,  558. 
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How  can  the  spasticity  be  explained  when  the  pyramidal  tracts 
are  not  degenerated?  The  presence  of  fibers  in  the  pyramidal 
tracts  presupposes  the  presence  of  intact  cells  in  the  cortex,  or  at 
least  in  the  cerebrum.  The  character  of  the  fibers  and  cells,  then, 
must  have  some  bearing  upon  the  development  of  this  symptom. 
When  fibers  of  small  caliber  are  called  upon  to  conduct  vigorous 
motor  impulses,  do  we  not  meet  with  the  same  condition  as  when 
large  currents  of  electricity  are  forced  through  wires  of  small  caliber, 
that  is,  increased  resistance,  and  imperfect  conduction  ?  The  increased 
resistance  oftered  by  the  small  fibers  to  the  motor  impulses  may 
prevent  the  impulses  from  reaching  the  cells  in  the  spinal  cord  in  toto, 
and  thereby  there  is  a  cutting  off,  partial  at  least,  of  the  influence 
of  the  higher  inhibitory  cortical  centres.  While,  of  course,  this 
cannot  be  demonstrated,  it  seems  a  possible  explanation  of  the 
spasticity  in  some  cases. 

The  following  case  is  interesting  in  this  connection  on  account 
of  the  absence  of  gross  and  microscopic  changes  in  the  nervous 
system  to  account  for  the  symptoms  presented  during  life: 

J.  C,  aged  sixty-four  years,  was  admitted  to  the  Philadelphia 
Home  for  Incurables  September  28,  1899.  His  father  w'as  killed 
in  an  accident,  and  his  mother  died  as  a  result  of  a  "broken  blood- 
vessel." Three  brothers  are  dead,  two  as  the  result  of  "kidney 
trouble;"  the  cause  of  death  of  the  third  is  unknown.  When  a 
child  the  patient  had  measles,  chickenpox,  and  "spasms."  No 
history  could  be  obtained  as  to  the  conditions  at  birth  or  during 
early  infancy. 

He  stated  that  the  present  disease  began  at  about  five  years  of  age, 
although  he  said,  on  a  subsequent  occasion,  that  the  spasms  in  infancy 
had  left  him  in  his  present  condition.  Physical  examination  showed 
a  spastic  condition  of  both  legs,  w^hich  remained  stationary  from 
the  time  of  his  admission  (September  28,  1899)  until  his  death 
(May  9,  1906).  His  gait  was  that  of  spastic  diplegia,  and  he  assumed 
a  stooping  attitude  when  w^alking.  He  assumed  a  perfectly  erect 
position  only  with  considerable  difficulty,  and  could  not  maintain 
it  for  any  length  of  time.  The  knee-jerks  w^ere  much  increased  and 
equal.  The  Babinski  phenomenon  was  marked  on  both  sides,  as 
was  also  the  plantar  reflex.  There  was  no  clonus  present.  His 
grasp  in  the  right  hand  w'as  good,  but  was  slightly  weaker  in  the 
left  hand.  He  used  his  hands  readily,  and  there  seemed  to  be  no 
loss  of  power  or  spasticity  on  either  side.  He  spoke  with  difficulty, 
but  this  was  due  to  stuttering,  and  there  was  no  evidence  of  spastic 
speech.  Mentally  he  was  considerably  below  the  average  intelli- 
gence. 

The  autopsy  was  performed  a  few  hours  after  death;  the  brain  and 
spinal  cord  were  removed  and  placed  in  formalin, 

Macroscopically  the  brain  showed  an  extensive  effusion  of  blood 
in  the  pia  arachnoid,  extending  over  a  large  part  of  both  hemi- 
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spheres,  and  also  at  the  base.  There  was  no  evidence  of  fracture 
of  the  skull  or  local  trauma.  Otherwise  the  macroscopic  examina- 
tion was  negative. 

Sections  of  the  brain  and  spinal  cord  revealed  absolutely  nothing 
abnormal  macroscopically.  Portions  of  both  paracentral  lobules 
and  the  left  frontal  region  were  studied  microscopically,  as  well  as 
the  pons  and  medulla  and  various  portions  of  the  spinal  cord.  The 
pia  of  the  cortex  showed  a  sparse  cellular  infiltration  composed  of 
connective  tissue  cells.  The  bloodvessels  were  somewhat  thickened, 
and  the  cellular  elements  in  the  walls  somewhat  increased. 

The  cells  of  the  cortex,  stained  by  thionin,  revealed  no  abnormality, 
although  no  Betz  cells  were  found.  The  pons,  medulla,  and  spinal 
cord,  stained  by  the  Weigert  method,  showed  no  evidence  of  degener- 
ation. Sections  of  the  spinal  cord  stained  with  hematoxylin  and 
acid  fuchsin,  showed  that  the  crossed  pyramidal  tracts  on  both  sides 
took  the  stain  slightly  more  intensely  than  the  remaining  white 
matter.  Study  of  the  fibers  in  the  crossed  pyramidal  tracts  by  this 
stain  demonstrated  the  presence  of  a  number  of  small  fibers  closely 
packed  together,  and  a  sparseness  of  large  well-formed  fibers. 
There  was  a  slight  increase  in  the  connective  tissue,  but  at  no  time 
did  this  reach  the  degree  which  is  seen  in  spinal  cords  in  which  the 
pyramidal  tracts  show  secondary  degeneration.  The  smallness  of 
the  fibers  of  the  crossed  pyramidal  tracts  contrasted  clearly  with 
the  much  larger  fibers  in  the  adjoining  direct  cerebellar  tracts.  The 
cross  section  of  the  spinal  cord  itself  was  normal  in  size.  There 
were  also  present  in  the  crossed  pyramidal  tracts,  as  well  as  in 
the  posterior  columns  at  all  the  levels  studied,  numerous  corpora 
amylacese.  The  fineness  of  the  nerve  fibers  was  more  apparent  in 
the  cervical  and  thoracic  regions  than  in  the  lumbar  region.  By 
the  thionin  stain  the  ganglion  cells  of  the  anterior  horns,  at  all  the 
levels  studied,  showed  a  marked  change.  While  there  were  present 
many  normal  cells,  a  number  of  cells  were  seen  which  were  swollen, 
some  showed  marked  atrophy  of  the  pigment  with  excentric  nucleus, 
while  most  of  the  cells  showed  increase  in  the  yellow  pigment.  At 
some  levels  fresh  capillary  hemorrhages  were  present  in  the  posterior 
horns,  probably  agonal  in  origin. 

Summary.  A  man,  aged  seventy-one  years,  presented  spastic 
paraplegia  dating  from  early  childhood.  A  study  of  the  brain  and 
spinal  cord  revealed  nothing  of  importance,  excepting  a  fineness  of 
the  fibers  in  the  crossed  pyramidal  tracts. 

In  my  opinion  this  case  antedated  the  age  of  five  years  (as  the 
patient  stated),  as  his  intelligence  was  below  normal,  and  it  could 
not  be  expected  that  at  the  age  of  sixty-four  (when  he  was  admitted) 
an  accurate  history  of  his  early  infancy  could  be  obtained.  The 
result  of  the  anatomical  study  makes  it  possible  that  this  case  was 
one  of  Little's  disease,  although,  of  course,  without  definite  history 
of  the  onset,  this  claim  cannot  be  definitely  made.     It  is  certainly 
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extraordinary  that  an  individual  could  live  to  the  age  of  seventy-one 
years,  .sufl'erinii;  for  certainly  the  greater  part  of  hi.s  life  from  spastic 
paraplegia,  without  its  being  possible  to  demonstrate  more  path- 
ological change  in  the  nervous  system  than  the  slight,  and  perhaps 
indefinite  one  which  I  have  described.  It  seemed  to  confirm  the 
theory,  advanced  earlier  in  this  paper,  that  the  fine  caliber  of  the 
nerve  cells  offered  resistance  to  the  transmission  of  motor  impulses, 
which,  for  their  perfect  conduction,  require  well-formed  and  large 
nerve  fibers. 

The  three  cases  reported  by  Spiller  are  apparently  similar  to  mine. 
In  two  of  his  cases  he  found  practically  nothing  abnormal  in  the 
nervous  system  except  a  fineness  of  the  nerve  fibers  of  the  crossed 
pyramidal  tracts,  and  in  the  third  case  there  was  no  positive  micro- 
scopic lesion  whatever.  He  believed  there  was  an  agenesia  of  the 
pyramidal  tracts  in  the  spinal  cord  in  the  first  two  cases  cited,  while 
in  the  third  one  the  explanation  offered  was  that  the  nerve  fibers  had 
not  grown  downward  as  far  as  the  lumbar  region  in  normal  numbers, 
although  he  confessed  that  this  was  difficult  to  prove. 
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The  Principles  and  Practice  of  Medicine.  By  William 
OsLER,  M.D.,  F.R.S.,  Regius  Professor  of  Medicine  in  Oxford 
University,  England.  Seventh  edition;  pp.  1143.  New  York 
and  London:  D.  Appleton  &  Co.,  1909. 

It  is  a  pleasure  to  record  the  publication  of  a  new  edition  of 
Osier's  Practice  of  Medicine,  a  book  which,  in  many  respects,  ever 
since  its  original  issuance,  has  not  acknowledged  a  peer.  The 
volume  has  been  notably  improved,  particularly,  as  the  author 
points  out,  in  the  section  relating  to  the  infectious  diseases.  Herein 
are  incorporated  the  advances  in  the  etiology  of  syphilis,  the  work 
of  the  New  York  Pneumonia  Commission,  the  triumph  of  the 
British  army  and  navy  surgeons  in  stamping  out  INIalta  fever,  the 
work  of  Gorgas  and  his  colleagues  at  Panama  in  connection  with 
yellow  fever,  the  studies  of  Strong  and  his  associates  in  the  Philippine 
Islands  in  connection  with  dysentery,  recent  work  in  trypanosomi- 
asis, psorosomiasis,  tropical  splenomegaly,  cerebrospinal  fever, 
tuberculosis,  epidemic  anterior  poliomyelitis,  Rocky  Mountain 
fever,  milk  sickness,  serum  disease,  carriers  in  acute  infections, 
parasitic  infections,  etc.  New  sections  have  been  incorporated 
on  diverticulitis,  parotitis,  pancreatic  and  adrenal  insufficiency, 
oedema  of  the  lungs,  Banti's  disease,  polycythemia,  serum  therapy, 
and  the  surgical  treatment  of  internal  diseases,  as  well  as  other 
matters  that  need  not  be  mentioned  in  detail.  There  is  an  inter- 
esting short  paragraph  on  what  the  author  speaks  of  as  the  cult  of 
the  day — faith  healing — that  well  repays  the  reading.  The  book 
has  already  been  translated  into  French  and  German,  and  transla- 
tions into  Spanish  and  Chinese  are  in  preparation. 

Assuredly,  therefore,  in  its  new  edition,  the  volume  maintains  and 
strengthens  the  commanding  position  universally  accorded  it;  it 
remains,  as  it  always  has  been,  an  extremely  personal  book,  not 
only  reflecting  the  personality  and  knowledge  of  medicine  of  its 
author,  but  also  exemplifying  the  depth  and  breadth  of  his  learning 
aside  from  medicine;  it  is  a  record  of  illuminating  clinical  descrip- 
tions based  upon  wide  experience  and  careful  and  discerning  sifting 
of  large  numbers  of  cases;  and  it  is  fully  abreast  of  the  times, 
since  no  important  advance  has  escaped  the  discriminating  pen  of 
its  accomplished  author.  A.  K. 
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A  ruACTK  AL  Treatise  on  Diseases  of  the  Skin,  for  the  Use 
OF  Students  and  Practitioners.  By  James  Nevins  Hyde, 
A.M.,  M.D.,  Professor  of  Dermatology  in  Rush  Meilical  College, 
Chicago.  Eighth  and  revised  edition,  illustrated  with  223  engrav- 
ings and  58  plates  in  colors  and  monochrome.  Philadelphia  and 
New  York:  Lea  &  Febiger,  1909. 

The  volume  in  hand  is  a  large,  imposing,  handsome  octavo,  num- 
bering over  eleven  hundred  pages,  and  may  be  said  to  cover  the  field 
of  cutaneous  diseases  in  an  exhaustive  manner.  From  the  first  edition 
to  that  now  published  the  growth  and  improvement  have  been  pro- 
gressive, a  very  complete  book  being  the  result.  A  careful  perusal 
of  the  pages  shows  that  the  work  of  revision  has  been  satisfactorily 
and  conscientiously  performed.  It  is  noted  that  diseases  of  warm 
countries  and  the  tropics  have  been  considered  in  a  separate  chapter, 
this  grouping,  however,  bringing  together,  it  need  hardly  be  stated, 
diseases  more  or  less  diverse  in  nature.  New  articles  have  been 
written  on  prurigo  nodularis,  certain  forms  of  erythema,  "the 
fourth  disease,"  paraffin  prosthesis,  osteoma  and  calcification  of  the 
skin,  meralgia  paraesthetica,  acrodermatitis  pustulosa  hiemalis, 
lichen  spinulosus,  keratolysis  exfoliativa  congenita,  lipoma,  For- 
dyce's  disease,  causalgia,  leukaemia  and  pseudoleuksemia  cutis, 
tinea  ciliorum,  and  a  few  other  diseases.  It  may  be  said  that  the 
volume  contains  such  a  wealth  of  material,  from  whatever  standpoint 
it  may  be  viewed,  that  it  constitutes  a  most  valuable  work  of  reference, 
to  which  one  may  turn  with  assurance  that  the  subject,  no  matter  how 
obscure  or  rare,  will  be  at  least  touched  upon  if  not  fully  elaborated. 
The  references  throughout  are  copious  and  include  the  literature  of 
many  countries,  while  the  illustrations  are  both  numerous  and,  as  a 
whole,  satisfactory.  Many  of  the  photographs  portray  the  lesions  and 
other  features  of  the  disease  admirably  (as,  for  example,  "gangosa," 
pityriasis  rubra  pilaris,  dermatitis  venenata,  and  circinate  erythema 
multiforme),  and  a  number  of  them,  moreover,  are  new  cases.  In 
the  chapter  devoted  to  general  diagnosis  occurs  an  excellent,  concise, 
and  distinctly  useful  table  devised  for  the  investigation  of  cases, 
aiding  and  leading  up  to  diagnosis;  and  the  remarks  made  on  general 
treatment,  internal  as  well  as  external,  are  both  sound  and  to  the 
point.  Words  of  caution  and  advice  are  uttered  concerning  the  use 
of  arsenic  internally  which  are  worthy  of  being  impressed  upon  gen- 
eral practitioners,  many  of  whom  are  too  prone  to  prescribe  this 
drug  without  the  indications  existing  for  its  administration.  There 
is  no  drug  that  is  prescribed  more  recklessly  and  with  more  damage 
than  arsenic  for  diseases  of  the  skin.  The  sound  views  on  this  sub- 
ject here  and  there  throughout  the  book  must  eventually  do  much  to 
show  that  this  drug,  while  of  distinct  value  in  some  cases,  is  neverthe- 
less in  most  diseases  to  be  withheld.  The  nomenclature  in  the  work 
is  that  employed  by  the  most  prominent  dermatologists  and  teachers, 
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although  many  terms  either  obsolete  or  but  seldom  used,  it  would 
seem  mi^dit  have  been  relegated  to  footnotes  rather  than  be  made  con- 
spicuous in  the  body  of  the  text.  Concerning  the  volume,  so  well  and 
favorably  known  as  it  has  long  been,  it  is  unnecessary  to  say  more. 
It  must  for  many  years  remain  a  standard  and  useful  work,  and  one 
that  the  (general  practitioner  especially  should  possess.  As  a  book 
for  the  student,  it  might  perhaps  be  criticized  as  being  both  too 
voluminous,  as  well  as  too  elaborate  in  scope  and  detail.  Author 
and  publisher  alike  are  to  be  congratulated  for^  such  a  valuable 
contribution  to  literature.  L.    A.    D. 


Tjik  Principles  and  Practice  of  Medicine.  By  Arthur  R. 
Edwards,  A.M.,  M.D.,  Professor  of  the  Principles  and  Practice 
of  jNIedicine  and  of  Clinical  Medicine  in  the  Northwestern  Univer- 
sity Medical  School,  Chicago.  Second  edition;  pp.  1257;  121 
illustrations.  Philadelphia  and  New  York:  Lea  &  Febiger, 
1909. 

About  two  years  ago,  in  commenting  upon  the  publication  of  the 
first  edition  of  Edwards'  Practice  of  Medicine,  we  took  occasion  to 
commend  the  book  to  the  attention  of  students,  practitioners,  and 
teachers,  in  the  belief  that  when  tried  it  would  not  be  found  wanting, 
but,  on  the  contrary,  always  of  service.  This  opinion  has  found 
abundant  confirmation,  which  is  especially  well  exemplified  in  the 
early  demand  for  a  second  edition.  The  book  has  been  really  re- 
\ised,  not  merely  reprinted.  As  stated  by  the  author,  particular 
attention  has  been  given  to  therapeutic  details,  numerous  new  prep- 
arations and  modified  names  and  dosages,  particularly  for  children, 
being  explicitly  specified.  There  are  practically  new  chapters  on 
the  arrhythmias  and  other  cardiac  neuroses,  tropical  splenomegaly, 
and  various  other  tropical  affections.  Due  consideration  has  been 
given  Flexner  and  Jobling's  antimeningococcic  serum.  Strong's 
work  on  amoebic  dysentery,  blood  cultures  in  typhoid  and  other 
bacteremias,  the  "carriers  of  infection,"  epidemic  meningitis  and 
poliomyelitis,  tuberculosis,  the  spirochete  of  syphilis,  etc. 

Throughout  the  book,  as  in  the  first  edition,  the  causative  path- 
ology has  been  blended  with  the  consecutive  clinical  features  of 
disease,  reasons  have  been  given  for  facts,  exceptions  have  been 
subordinated  to  what  is  usually  found  at  the  bedside,  and  the 
allurements  of  typical  clinical  pictures  and  dogmatic  generaliza- 
tions have  been  avoided,  because,  as  stated  by  the  author,  they 
hold  neither  in  practice  nor  at  the  bedside.  The  volume  contains 
an  unusual  wealth  of  well-arranged  and  well-digested  clinical  and 
other  facts,  perhaps  more  than  may  be  found  in  any  other  book  of 
its  kind;  much  attention  has  been  devoted  to  diagnosis  and  differ- 
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ential  diagnosis — wliicli  undoiultt'dly  will  be  appreciated  by  the 
harassed  busy  practitioner;  and  the  details  of  treatment,  based, 
in  large  part,  upon  physiological  principles,  are  uiuisually  full  and 
explicit,  enabling  the  physician  to  resort  to  them  in  practice  with 
assurance  of  a  happy  outcome.  The  book  unquestionably  is  a 
credit  to  its  author;  and  in  the  revised  edition  is  an  improvement 
upon  an  originally  excellent  volume.  A.  K. 


Diagnostic  Methods.  By  Ralph  W.  Webster,  M.D.,  Ph.D., 
Assistant  Professor  of  Pharmacological  Therapeutics  and  Instruc- 
tor in  Medicine  in  Rush  Medical  College,  University  of  Chicago. 
Pp.  641;  37  colored  plates  and  164  other  illustrations.  Phila- 
delphia: P.  Blakiston's  Son  &  Co.,  1909. 

The  wide  field  of  work  suggested  by  the  title  given  to  Dr.  Webster's 
book  has  been  ably  and  for  the  most  part  thoroughly  covered  by  the 
author.  A  glance  at  the  table  of  contents  will  show  what  a  systematic 
and  comprehensive  compilation  one  has  in  his  hands.  "Compila- 
tion" is  hardly  the  correct  word,  since  we  learn  in  the  author's 
preface  and  throughout  the  book  that  many  of  the  methods  described 
have  been  mentioned  by  him  because  of  his  personal  acquaintance 
with  them  in  his  laboratory.  Insistence  is  laid  throughout  on  the 
macroscopic  and  unstained  examination  of  a  specimen,  and  on  the 
correlation  of  the  laboratory  findings  with  the  clinical  aspects  of  the 
case.  The  book  comprises  laboratory  examinations  of  sputum,  of 
oral,  nasal,  and  conjunctival  secretions,  of  gastric  contents,  of  feces. 
A  special  chapter  is  devoted  to  parasites,  and  is  admirably  illustrated 
by  many  good  figures.  The  detail  which  the  author  has  devoted  to 
his  work  may  be  judged  of  when  it  is  known  that  200  pages  alone 
are  needed  for  the  urinary  examination.  The  rest  of  the  book 
describes  examinations  of  secretions  of  the  genital  organs,  exami- 
nation of  the  blood,  transudates,  and  exudates,  and  secretions  of  the 
mammary  glands.  In  a  work  of  this  magnitude  it  is  impossible  to 
avoid  omissions  of  minor  importance.  However,  certain  well-known 
tests  have  been  overlooked,  or  is  it  because  the  author  has  found  them 
valueless?  We  refer,  among  others,  to  Lange's  test  for  acetone, 
Rivalta's  test  for  differentiating  between  exudates  and  transudates, 
dimethylamidobenzaldehyde  test  for  urobilin,  some  test  for  hydro- 
bilirubin  in  the  feces,  and  Hopkins'  method  of  estimating  uric  acid. 
It  is,  of  course,  an  impossibility  to  obtain  a  book  dealing  with  clinical 
diagnostic  methods  in  which  one  can  find  everything  he  wishes,  and 
for  this  reason  Dr.  Webster's  sins  of  omission  should  not  l)e  too 
severely  judged. 

Certain  tendencies  of  the  author  to  overload  the  book  with  unneces- 
sary facts  are  shown  on  page  18,  page  45,  and  page  504.    In  the  first 
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instance,  under  the  description  of  the  tubercle  bacillus,  reference  is 
made  to  the  diagnostic  use  of  the  tuberculin  reaction;  in  the  second 
instance  a  histological  consideration  of  the  stomach  is  given,  while 
in  the  last  instance  attention  is  directed  to  therapeutics  and  prog- 
nosis. A  small  error  is  noted  on  page  49,  where  an  Ewald  meal  is 
said  to  consist  of  a  piece  of  bread  and  a  cup  of  tea,  and  in  the  next 
sentence  is  the  statement  that  this  will  represent  in  approximate 
figures  "30  grams  of  wheat  bread  and  400  c.c.  of  water."  An  ordi- 
nary cup  is  incapable  of  holding  more  than  180  c.c.  Regret  is  here 
expressed  that  the  author's  intention  to  limit  the  bibliography  was 
adhered  to,  as  some  of  the  descriptions  of  methods  are  unclear  and 
too  sparse  to  be  of  much  use.  The  plates  are  uniformly  good,  but 
exceptions  must  be  taken  to  three :  Plate  IV  shows  no  browning  of 
the  body  of  the  bacillus  as  described  in  the  text,  while  Plates  XXI 
and  XXII  are  so  nearly  alike  that  their  purpose  is  not  apparent. 
The  above  points  of  criticism  will  undoubtedly  be  eliminated  in 
succeeding  editions  which  are  sure  to  follow.  The  book  is  to  be 
heartily  recommended.  E.  H.  G. 


Pain:  Its  Causation  and  Diagnostic  Significance  in  In- 
ternal Diseases.  By  Rudolph  Schmidt,  M.D.,  Assistant 
in  the  Clinic  of  Hofrath  von  Neusser  in  Vienna.  Translated  and 
edited  by  Karl  M.  Vogel,  M.D.,  Instructor  in  Pathology,  and 
Hans  Zinsser,  M.D.,  Instructor  in  Bacteriology,  in  the  College 
of  Physicians  and  Surgeons,  Columbia  University,  New  York. 
Pp.  326.     Philadelphia  and  London:  J.  B.  Lippincott  Co.,  1908. 

The  forelying  manual  professes  to  be  a  systematic  analysis  of  pain. 
Its  scope  is  obvious  from  the  chapter  headings,  which  comprise:  the 
sensation  of  pain;  the  functional  modification  of  pain,  including  the 
influence  of  position,  motion,  pressure,  food,  drugs,  chemicals,  and 
organic  function;  topography,  in  its  relation  to  pain;  the  quality  and 
time  occurrence  of  pain;  and  painful  sensations  referable  to  the 
nervous  system,  the  organs  of  locomotion,  the  digestive  system,  the 
urinary  system,  the  respiratory  system,  and  the  circulatory  system; 
to  which  the  translators  have  added  a  chapter  on  the  results  of  Head's 
studies  of  cutaneous  tenderness  in  visceral  disease.  It  is  immediately 
apparent  that  to  the  accomplishment  of  his  task  the  author  has 
brought  not  only  his  long  experience,  but  also  a  critical  mind  and  a 
philosophical  temperament.  The  result  is  a  book  of  much  merit 
and  unusual  interest,  and  this,  too,  in  spite  of  the  elusiveness  of  the 
ultimate  nature  of  painful  sensations  and  the  subjectiveness  and 
psychological  aspects  of  pain  as  encountered  by  the  physician.  The 
majority  of  phvsicians  doubtless  will  read  with  most  intentness 
tlie  chapter  of  125  pages  on  painful  sensations  in  diseases  of  the 
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digestive  system,  wherein  are  recoiinkd  the  varieties  and  modifi- 
rations  of  pain  in  the  fjastraljiias,  gastric  nicer  and  carcinoma, 
pyloric  spasm.  aj)jHMi(licitis,  lead  colic,  intestinal  colic,  disease  of  the 
gall-bladder,  etc.  Perhaps  too  mnch  is  made  of  a  single  subjective 
symptom,  but  the  author  delivers  his  message  rather  convincingly. 
At  all  events  the  book  well  repays  the  perusal.  A.  K. 


Practical  Points  in  Anesthesia.     By  Fi{edeiu(  k-Emil  Xeff, 

M.D.,  New  York  City.     Pp.  45. 
Blood-examinations    in    Surgical    Diagnosis:    A   Practical 

Study    of    its    Scope   ant)   Technique.     By   Ira   S.    Wile, 

M.S.,  M.D.,  New  York  City.     Pp.  158;  with  35  figures  and  2 

colored  plates. 
700     Surgical     Suggestions.     By     Walter     M.     Brickner, 

M.D.,   Eli   Moschowitz,   M.D.,   and   Harold   Hays,   M.D., 

New"  York  City.     Third  series;  Pp.   150.     New  York:  Surgical 

Publishing  Company,  1909. 

Dr.  Neff's  Practical  Points  in  Anesthesia  gives  some  valuable 
points  in  the  administration  of  chloroform  and  anesthol,  the  latter 
being  a  combination  of  chloroform,  ether,  and  ethyl  chloride.  The 
value  of  the  book  would  be  greatly  increased  if  the  practical  points 
in  the  administration  of  ether  anesthesia  were  included.  From  the 
title  of  the  book  one  would  suppose  that  they  would  be  given.  The 
routine  administration  of  morphine  before  all  anesthesias  is  to  be 
generally  condemned.  The  author,  however,  advises  it  even  before 
giving  chloroform  and  anesthol.  We  would  suggest  that  the  title 
of  the  book  be  changed  to  Practical  Points  in  Chloroform  and 
Anesthol  Anesthesia.  The  book  altogether  is  a  valuable  one,  and 
if  its  reading  will  make  anesthetists,  and  doctors  generally,  more 
careful  in  the  administration  of  all  anesthetics,  and  particularly 
chloroform,  it  will  have  accomplished  a  noteworthy  object. 

Dr.  Wile's  Blood  Examinations  in  Surgical  Diagnosis  presents 
in  a  compact  form  the  technique  of  blood  examinations  in  general, 
and  treats  more  particularly  of  blood  changes  in  surgical  and  gyneco- 
logical conditions.  The  immense  literature  on  hematolo'gy  has  been 
carefully  collected  and  is  presented  briefly  in  reference  to  its  practical 
importance  and  value  in  surgical  diagnosis  and  prognosis.  Of 
special  excellence  are  the  chapters  on  "the  blood  in  obstetric  and 
gynecological  conditions,"  and  "blood  examinations  in  surgical 
operations."  The  book  is  very  practical,  and  to  the  student  of 
general  surgery  and  surgical  diagnosis  it  adds  a  most  valuable  chap- 
ter to  his  knowledge  of  the  subject. 

700  Surgical  Suggestions  has  reached  its  third  edition,  it  being 
first  presented  in  1906  as  500  Surgical  Suggestians.     The  text  consists 
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entirely  of  practical  suggestions  arranged  systematically  to  the  various 
recions  of  the  body.  In  scope  the  work  is  very  complete;  and  it 
contains  many  practical  points  for  the  student  and  practitioner 
which  are  difficult  to  locate  in  general  text-books  on  surgery.  The 
book  may  be  recommended  thoroughly  for  the  purpose  the  authors 
had  in  view  in  preparing  it.  J.  A.  K. 


EPOCn-MAKIXG   CONTRIBUTIOXS  TO   MeDICINE,   SuRGERY,   AND   THE 

Allied  Sciences.  Collected  by  C.  N.  B.  Camac,  M.D.,  of 
New  York.  Pp.  435.  Philadelphia  and  London:  W.  B. 
Saunders  Co.,  1909. 

Dr.  Camac  lias  placed  us  under  considerable  obligation  by  col- 
lecting in  a  single  volume  eight  of  the  important  contributions 
that  have  .significantly  influenced  medical  thought  and  practice — 
really  epoch-making  contributions.  These  are  Antisepsis,  by 
Lord  Lister;  The  Circulation  of  the  Blood,  by  William  Harvey; 
Percussion  of  the  Chest,  by  Leopold  Auenbrugger;  Auscultation 
and  the  Stethoscope,  by  R.  T.  H.  Laennec;  Vaccination  against 
Smallpox,  by  Edward  Jenner;  Anesthesia,  by  William  T.  G.  Morton; 
and  Puerperal  Fever,  by  Oliver  Wendell  Holmes.  Dr.  Camac  very 
truthfully  points  out  that  we  may  turn  for  inspiration  and  knowledge 
to  these  early  writings,  stating  that  "in  many  instances  subsequent 
writers  have  merely  paraphrased  the  statements  of  the  original  ob- 
servers; indeed,  one  may  go  farther  and  say  that  some  of  the  errors 
of  today  are  the  result  of  disregarding  or  misquoting  the  facts  clearly 
set  forth  in  these  original  treatises."  The  book  should  be  read 
by  every  member  of  the  profession,  not  only  by  those  grown  old 
in  the  service,  but  by  the  youngsters  who  often  need,  and  assuredly 
thus  will  secure,  much  needed  stimulation  to  careful  and  pains- 
taking work.  A.   K. 


Progressive  Medicine.  A  Quarterly  Digest  of  Advances, 
Discoveries,  and  Lmprovements  in  the  Medical  antd  Surgical 
Sciences.  Edited  by  Hobart  Amory  Hare,  M.D.,  Professor  of 
Materia  Medica  and  Therapeutics  in  the  Jefferson  Medical  College. 
Assisted  by  H.  R.  M.  Lantjis,  M.D.,  Demonstrator  of  Clinical 
Medicine  in  the  Jefferson  ^Medical  College,  Philadelphia.  Vol.  Ill, 
1909;  pp.  336.  Philadelphia  and  New  York:  Lea  &  Febiger, 
1909. 

Volume  III  of  Progressive  Medicine  for   1909  opens  with  an 
instructive  account,  comprising  106  pages,  of  diseases  of  the  thorax 
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and  its  viscera,  including  the  heart,  lungs,  and  bloodvessels,  by 
William  Ewart.  Special  mention  is  made  of  tuberculosis,  the  respi- 
ratory gases  and  aerotherapeutics,  the  physical  signs  and  examina- 
tion of  the  chest,  pleural  effusion,  common  colds,  asthma,  physical 
examination  of  the  heart,  heart  strain  and  overstrain,  arterioscle- 
rosis, the  arterial  wall  and  blood -pressure  readings,  etc.  William 
Gottheil  devotes  50  pages  to  dermatology  and  syphilis.  Edward 
P.  Davis  devotes  124  pages  to  obstetrics,  special  mention  being  made 
of  disorders  and  complications  of  the  pregnant  state,  the  toxemias 
of  pregnancy,  placenta  prsevia,  labor  and  its  complications  and 
their  management,  obstetrical  surgery,  and  the  management  of 
the  puerperal  period.  William  G.  Spiller  devotes  49  pages  to  dis- 
eases of  the  nervous  system,  noting  in  particular  tumors  of  the  brain, 
aphasia,  apoplexy,  meningitis,  cerebral  syphilis,  tabes  dorsalis, 
poliomyelitis,  neuritis,  epilepsy,  etc.  The  publication  continues 
to  merit  the  professional  favor  bestowed  upon  preceding  issues. 

A.K. 

The  Principles  of  Hygiene  as  Applied  to  Tropical  and  Sub- 
tropical Climates  and  the  Principles  of  Personal  Hygiene 
in  them  as  Applied  to  Europeans.  By  W  J.  R.  Simpson, 
M.D.,  F.R.C.P.,  D.P.H.,  formerly  Health  Officer  of  Calcutta; 
Lecturer  on  Tropical  Hygiene  at  the  London  School  of  Tropical 
Medicine;  and  Professor  of  Hygiene,  King's  College,  London. 
Pp.  396;  98  illustrations.  London:  John  Bale  Sons  &  Daniels 
Son,  1908. 

This  book  deals  essentially  with  the  subject  of  hygiene  as  adapted 
to  the  requirements  of  the  tropical  British  possessions.  The  dangers 
of  the  tropics  and  the  differences  in  conditions  there  from  those  of  the 
temperate  zone  are  clearly  pointed  out.  Practical,  simple,  and  efficient 
advice  is  given  how  to  escape  these  dangers  and  how  to  meet  these 
differences.  The  book  represents  the  application  of  sound,  modern 
hygienic  principles  to  the  conditions  of  tropical  countries.  Emphasis 
is  laid  upon  personal  and  domestic  hygiene,  while  such  subjects 
as  the  examination  of  water,  communicable  diseases,  and  sewage 
disposal  are  adequately  treated.  Laboratory  methods  are  given  in 
a  concise  and  clear  manner,  and  those  that  are  both  practical  and 
useful  in  the  tropics  are  included.  However,  there  is  for  the  most 
part  a  freedom  of  technical  detail,  and  the  clear  simple  style  makes 
the  book  of  value  to  a  reader  not  possessing  a  highly  technical 
training.  The  paragraphing  is  well  arranged  and  makes  the  book 
suitable  for  purposes  of  reference.  The  many  illustrations  serve 
mainly  to  point  out  the  worse  features  of  the  poor  sanitation  in  the 
tropics,  and  to  give  plans  for  proper  sanitary  construction,  as  has 
been  found  especially  useful  in  hot  climates.  The  writer  has  gathered 
much  useful  information  during  his  sojourn  in  the  tropics,  and  the 
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book  contains  many  practical  suggestions.  The  details  of  the  text 
seem  to  he  correct  and  in  accord  with  the  Uitest  principles  of  hygiene. 
The  book  should  be  a  valuable  possession  for  either  a  medical  man 
or  a  layman  visiting  a  tropical  or  subtropical  country. 

G.  C.  R. 

Manual  of  the  Diseases  of  the  Eye  for  Students  and  Gen- 
eral Practitioners.  By  Charles  H.  May,  M.D.,  Attending 
Ophthalmic  Surgeon  to  the  Mt.  Sinai  Hospital,  New  York;  Con- 
sulting Ophthalmologist  to  the  French  Hospital,  to  the  Gouverneur 
Hospital,  and  to  the  Italian  Hospital,  New  York.  Sixth  edition; 
pp.  600;  362  original  illustrations,  including  22  plates,  with  62 
colored  figures.     New  York:     William  Wood  &  Co.,  1909. 

This  book  has  passed  through  six  American  editions  and  the 
same  number  of  reprints  in  nine  years.  Three  editions  have  also 
appeared  in  England,  two  in  German,  the  same  number  in  Italian, 
Dutch,  and  Spanish,  and  a  translation  also  in  French  and  Japanese. 
This  is  surely  a  remarkable  history  and  most  convincing  evidence 
that  the  work  has  fulfilled  the  purpose  which  the  author  proposed 
to  himself  in  the  preface  to  the  first  edition — "to  present  a  concise, 
practical,  and  systematic  Manual  of  the  Diseases  of  the  Eye, 
intended  for  the  student  and  general  practitioner  of  medicine." 
This  sixth  edition,  while  not  increased  in  size,  has  been  brought 
up  to  date.  Transillumination,  the  conjunctival  tuberculin  reaction, 
decompression,  cyclodialysis,  exsection  of  the  sympathetic,  are  among 
the  newer  subjects  treated.  The  figures  and  plates  with  which  the 
book  is  richly  illustrated  are  a  valuable  addition.  Some  of  the 
colored  plates,  though  generally  quite  satisfactory,  leave  something 
to  be  desired  in  fidelity  to  natural  coloring.  T.  B.  S, 


The  Surgery  of  the  Ear.  By  Samuel  J.  Kopetzky,  M.D., 
Attending  Otologist  to  the  New  York  City  Children's  Hospitals 
and  Schools.  Pp.  368;  75  Illustrations.  New  York:  Rebman 
Company,  1908. 

The  operative  surgery  of  the  ear  has  advanced  so  much  in  recent 
years  that  its  literature  has  assumed  an  enormous  bulk.  Dr. 
Kopetzky  is  entitled  to  the  gratitude  of  the  American  profession  for 
the  able  manner  in  which  he  has  collated  the  literature  of  operative 
otology  and  the  lucidity  with  which  he  describes  aural  operations. 
This  book  presents  unmistakable  evidence  of  large  experience  and 
good  practical  work  on  the  part  of  its  author.  One  of  its  most  use- 
ful features  is  the  complete  bibliographies  which  it  contains  of  the 
various  operative  procedures.  The  book  is  well  worthy  of  a  place 
in  the  library  of  anv  one  interested  in  the  subject  of  otology. 

F.  R.  P. 
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Polycystic  Disease  of  the  Kidneys. — Coombs  (Qtiaii.  Jour.  Med., 
1909,  iii,  30)  rej)orts  a  case  of  cystic  disease  of  the  riglit  kidney,  absence 
of  the  left  kidney,  multiple  hemorrhages,  and  death  from  uremia.  With 
a  view  to  determining  whether  there  is  any  relation  between  the  amount 
of  healthy  kidney  substance  and  the  onset  of  s}Tnptoms  indicating  sys- 
temic poisoning,  such  as  are  associated  with  chronic  nephritis,  he  has 
studied  the  notes  of  45  cases  of  cystic  kidney;  32  showed  advanced  cystic 
disease,  and  of  these,  18  had  fatal  symptoms  of  uremia,  while  among  12 
moderate  cases  there  were  4  such  deaths.  In  9  others  death  was  due  to 
cardiovascular  disease.  Circulatory  changes  due  to  heightened  arterial 
pressure,  oedema,  and  capillary  hemorrhages  into  the  skin  or  mucous 
membranes  may  be  present  in  both  cystic  kidney  and  chronic  nephritis. 
There  is,  thus,  clinically,  a  close  analogy  between  these  two  conditions 
which  are  pathologically  marked  by  destruction  of  renal  tissues. 


Rhemnatic  Arthritis  and  "Scarlatinal  Rheumatism." — Poyntox  {Qtiari. 
Jour.  Med.,  1909,  iii,  1.3)  has  traced  tlie  after  Jiistories  of  25  cases  of 
rheumatism  in  childhood  directly  associated  with  scarlet  fever,  and 
finds  that  the  clinical  .symptoms  are  identical  with  those  of  acute  rheu- 
matism. One  case  was  fatal  from  pericarditis,  and  from  it  a  diplo- 
streptococcus  was  isolated  which  showed  the  same  characters  as  the 
diplococcus  found  by  Poynton  and  Paine  in  acute  rheumatism.  The 
portal  of  entrance  in  the  two  diseases  is  apparently  identical,  for  scar- 
latinal rheumatism  begins  either  soon  after  an  initial  sore  throat,  or  in 
association  with  a  secondary  sore  throat.  The  children  who  suffered 
from  rheumatism  during  scarlet  fever  were  liable  to  relapses,  in  which 
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miiltii>le  arthritis,  chorea,  or  heart  disease  might  h<i!;ht  up  again. 
Nodules,  purpura,  erythemas,  and  psoriasis  are  also  found  in  associa- 
tion with  both  true  and  scarlatinal  rheumatism.  Both  diseases  are 
ben(>fited  bv  salicylates.  In  children,  scarlatinal  as  well  as  rheumatic 
arthritis  is  frequently  followed  by  valvular  heart  disease.  In  adults, 
in  l)()th  types,  tlie  arthritis  is  a  more  prominent  feature  than  the  cardiac 
involvement.  Poynton  is  inclined  to  believe  that  more  thorough 
bacteriological  investigation  will  show  a  close  relationship  between 
tlie  streptococci  isolated  in  scarlet  fever  and  Micrococcus  rheumaticus. 


Remissions  and  Recovery  in  Tuberculous  Meningitis. — Martin  (Brain, 
1*)()',),  xxxii,  209)  Jias  made  a  critical  study  of  the  reported  instances 
of  remissions  and  of  recovery  in  tuberculous  meningitis.  Disregarding 
a  number  of  cases  in  which  the  correctness  of  the  diagnosis  was  prob- 
ably but  not  absolutely  certain,  there  were  7  cases  in  which  remissions 
occurred  and  in  wdiich  the  clinical  condition  was  proved.  In  3  of  these 
instances  postmortem  examinations  showed  an  old,  healed  tuberculous 
meningitis.  In  2  the  diagnosis  was  made  by  the  development  of 
tuberculosis  in  a  guinea-pig  injected  with  the  spinal  fluid.  In  one 
the  inoculation  test  was  positive,  and  tubercle  bacilli  were  found  in 
a  smear  of  the  spinal  fluid.  In  one  case  the  inoculation  test,  autopsy, 
and  the  presence  of  a  tubercle  of  the  choroid  all  helped  to  establish 
the  diagnosis.  These  patients  were  all  children.  The  remissions 
varied  from  four  months  to  two  and  one-half  years  in  length.  There 
were  22  cases  classed  as  recoveries  in  which  the  diagnosis  was  certain. 
In  7  of  these  tubercle  bacilli  were  demonstrated  in  the  spinal  fluid. 
In  7  cases  the  inoculation  of  guinea-pigs  was  positive.  In  3  cases 
autopsy  showed  the  old  tuberculous  lesion.  In  1  case  the  bacilli  were 
found  in  the  fluid,  and  later  the  old  lesion  was  found  at  autopsy.  In 
one  case  both  examination  of  the  fluid  and  inoculation  w^ere  positive. 
In  three  instances  the  diagnosis  was  made  very  certain  by  the  presence 
of  tubercle  of  the  choroid.  In  none  of  these  cases  was  there,  so  far  as 
is  known,  any  recurrence  of  the  meningitis.  Martin  calls  especial 
attention  to  the  liability  of  confusion  of  tuberculous  meningitis  with 
"meningism"  occurring  during  the  course  of  infectious  diseases  and 
intoxications,  and  serous  meningitis  in  which  there  is  an  exudation  of 
serum  into  the  subarachnoid  space,  but  in  which  the  symptoms  are 
usually  less  marked.  In  making  the  diagnosis  of  tuberculous  menin- 
gitis he  would  rely  only  on  the  demonstration  or  cultivation  of  tubercle 
bacilli  from  the  spinal  fluid,  and  on  the  inoculation  test.  The  presence 
of  a  lymphocytosis  in  the  spinal  fluid  is  of  less  value,  for  it  may  occur 
in  other  diseases,  and  some  few  cases  of  tuberculous  meningitis  may  show 
a  polynuclear  leukocytosis.  It  is  important  that  a  healed  lesion  of  the 
meninges  may  form  a  starting  point  of  a  fresh,  fatal  infection.  The 
treatment  in  the  cases  which  recovered  was  so  varied  that  it  offers  no 
direct  indications. 


A  Bacteriological  Study  of  Poliomyelitis. — Potpeschnigg  (Wien. 
klin.  Woch.,  1909,  xxi,  1334)  reports  a  bacteriological  study  of  14  cases 
of  recent  poliomyelitis.  Particular  attention  was  directed  to  the 
cerebrospinal  fluid  obtained  by  lumbar  puncture.     In  all  of  the  cases 
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there  was  constantly  present  a  (irani-positive  coccus,  usually  arranged 
as  a  (liploooc<  us,  at  times  as  a  tctracoccus.  Tiie  organism  was  present 
in  small  nunil)ers  in  the  fresh  fluiil.  JJouiilon  tulK-s  to  which  1  to  2  c.c. 
of  fluid  was  a<I(l<'d  showed  a  luxiu'iant  growth  after  one  to  three  days 
in  the  incul)ator.  Round,  yellowish-white  colonies  developed  on  agar 
plates  which  were  inoculated  with  the  spinal  fluid.  In  these  colonies 
the  Gram-positive  coccus  was  present  in  pure  culture.  Only  once 
did  the  organism  grow  on  blood  serum.  Whether  this  organism  is 
identical  with  the  others  which  have  been  described,  whether  it  is 
the  cause  of  poliomyelitis,  and  what  its  relations  are  to  the  meningo- 
coccus have  not  been  determined.  In  one  case  of  poliomyelitis  the  same 
diplococcus  was  cultivated  from  tiie  blood  one  day  after  the  onset. 
A  more  detailed  account  of  this  microorganism  will  appear  later. 


The  Prognosis  and  Treatment  of  Pellagra. — In  a  general  review  of  the 
subject,  Lavixder  (Public  Health  Reports,  1909,  xxiv,  No.  37)  con- 
cludes that  the  prognosis  in  all  cases  is  grave  as  to  final  and  complete 
recovery.  The  average  mortality,  founded  on  asylum  reports  is  67 
per  cent.  He  believes  that  the  earlier  the  diagnosis  is  made  and  treat- 
ment begun,  the  better  the  outlook.  The  chronic  type  of  the  disease 
is  the  more  hopeful.  Acute  manifestations,  fever,  mental  involvement, 
nervous  disturbances,  moist,  extensive  erythemas,  progressive  emacia- 
tion, especially  if  accompanied  by  inveterate  diarrhoea,  all  increase  the 
gravity  of  the  prognosis.  The  same  is  true  of  such  complications  as 
malaria,  bronchitis,  pneumonia,  nephritis,  intestinal  parasites,  etc. 
In  considering  treatment  the  most  important  factor  is  prophylaxis, 
and  here  general  hygiene  plays  the  major  jjart.  He  believes  that 
good  corn  is  wholesome,  but  points  out  the  difficulty  in  differentiating 
it  from  harmful  corn,  and  urges  that  it  be  admitted  into  the  dietary 
of  institutions,  such  as  insane  asylums,  only  with  the  utmost  caution. 
Among  drugs  arsenic  has  given  the  best  results.  The  newer  prepara- 
tions, atoxyl,  first  recommended  by  Babes,  arsacitin,  and  soamin,  have 
been  tried,  but  Lavinder  inclines  to  favor  the  use  of  Fow^ler's  solution. 
He  states  that  the  combination  of  atoxyl  with  arsenic  trioxide,  whicii 
has  been  recently  advocated  by  Babes  as  gi\ang  brilliant  results,  has 
not  proved  efficacious  in  the  cases  observed  by  himself. 


Tubercle  Bacilli  in  the  Blood. — Schnitter  (Deut.  med.  Woch.,  1909, 
xxx\',  1560)  has  examined  the  blood  of  tuberculous  patients  for  tubercle 
bacilli.  By  means  of  animal  inoculation  it  has  been  amply  demonstrated 
that  the  blood  and  organs  of  patients  dead  of  pulmonary  tuberculosis 
or  general  miliary  tuberculosis  may,  and  usually  do,  contain  tubercle 
bacilli.  Schnitter  has  used  the  method  proposed  by  Staubli,  in  which 
the  blood  is  withdrawn  from  a  vein  (1  to  2  c.c.)  and  immediately  placed 
into  ten  to  fifteen  volumes  of  3  per  cent,  acetic  acid.  The  whole  is 
centrifugalized,  and  smears  are  made  of  the  sediment  and  stained  in 
the  usual  way.  Of  34  cases  of  pulmonary  tuberculosis  examined  in 
this  way,  10  showed  tubercle  bacilli  in  the  blood.  Eight  of  the  positive 
cases  represented  severe,  advanced  stages  of  the  disease,  while  2  positive 
results  were  obtained  in  patients  in  the  second  stage  (according  to 
Gerhardt-Turban).     In  one  case  of  tuberculosis  of  the   testicles   and 
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V)laddcr,  tubercle  bacilli  were  demonstrated  m  the  blood;  the  luntjs 
(rave  no  evidence  of  an  active  process  in  this  case.  The  diajjnostic 
value  of  this  procedure  is  largely  the  aid  it  offers  in  the  differential 
(hagnosis  of  general  miliary  tuberculosis,  typhoid  fever,  and  sepsis, 
as  was  well  ])roved  by  one  of  the  author's  cases.  (After  the  conclusion 
of  his  work  the  author  found  certain  improvements  in  technique  which 
appear  not  to  have  been  thoroughly  tested.) 

Experimental  Parotitis. — Herb  (Arch.  hit.  Med.,  1909,  iv,  201) 
isohitcd  a  dii)lococcus  from  the  lung,  testicle,  cerebrospinal  and  peri- 
cardial Huids,  bile,  and  parotid  gland  of  a  man  Avho  died  having  mumps. 
The  organism  is  similar  to  that  which  has  been  previously  isolated 
from  the  secretion  of  Steno's  duct,  and  from  the  blood  in  cases  of  acute 
parotitis.  The  organism  grows  rather  slowly  on  ordinary  media, 
but  more  abundantly  on  a  mixture  of  agar  with  saliva.  A  monkey 
inoculated  through  Steno's  duct  with  a  forty-eight-hour  culture 
developed  fever  and  an  acute  parotitis  lasting  six  days.  A  similar 
reaction  was  observ^ed  in  dogs.  The  pathological  lesion  was  studied 
at  various  stages  and  consists  in  a  non-suppurative  parotitis,  the  in- 
filtration being  composed  largely  of  mononuclear  cells. 


The  Occurrence  of  Altmann's  Granules  in  the  White  Blood  Cells .^ — In 

hematology  there  is  much  confusion  as  the  relationship  of  the  large 
lymphocyte  to  the  non-granular  antecedents  of  the  myelocytes  (myelo- 
blast). Schridde  and  Naegeli,  in  particular,  have  laid  great  stress  on 
the  presence  of  perinuclear,  fuchsinophile  granules  in  the  lympho- 
blast  and  their  absence  in  the  myeloblast,  and  have  sought  to  differ- 
entiate the  two  cells  by  the  presence  or  absence  of  these  granules,  first 
demonstrated  by  Altmann.  The  staining  technique  is  difficult  and  in 
most  hands  has  given  unsatisfactory  results.  Butterfield,  Heineke, 
and  Meyer  (Folia  Hemitolog.,  1909,  viii,  325)  have  simplified  the 
technique  and  have  used  it  in  the  study  of  these  cells,  not  only  in  the 
bone  marrow,  but  also  in  the  blood  in  health  and  disease.  As  a  result 
of  their  work  they  find  that  Altmann's  granules  are  present  not  only 
in  the  lymphoblast  but  also  in  the  myeloblast,  and  they  conclude  that 
this  method  of  differentiation  is,  therefore,  valueless. 


The  Gaseous  Exchange  in  the  Lungs  in  Erythrocytcsis. — Senator 
(Zcif.  f.  kiln.  Med.,  1909,  Ixvi,  349)  has  studied  the  further  cases  of 
crythrocytosis,  bringing  tlie  total  number  of  cases  of  this  disease  in 
which  the  gaseous  exchange  in  the  lungs  has  been  determined  up  to 
8.  The  reports  in  the  literature  show  that  definite  abnormalities 
were  noted  in  all.  The  volume  of  the  respired  air  is  increased  quite 
constantly  and  with  this  increase  there  is  an  augmented  output  of 
carbon  dioxide  and  a  similar  change  in  the  consumption  of  oxygen. 
In  a  third  case  of  crythrocytosis  which  recently  came  under  Senator's 
observation  the  gaseous  exchange  which  was  high  during  the  earlier 
examinations  fell  to  normal  in  the  course  of  a  few  weeks.  Whether 
this  was  due  to  oxygen  inhalations  or  not  remains  undetermined. 
Senator  has  examined  other  cases  with  polycythemia  which  lacked 
splenomegaly  and  were  not  characteristic  of  Vaquez's  disease,  and  in 
none  of  these  did  the  gaseous  exchange  of  the  lungs  depart  from  the 
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normal.  In  the  absence  of  pohcvthemia  one  finds  an  increased  gaseous 
exchange  during  the  digestion  of  a  hearty  meal,  without  a  coincident 
increase  in  the  vohnne  of  the  respired  air.  Similarly,  Senator  finds 
that  artificially  induced  hyperemia  of  the  lungs  (by  the  Saugmaske) 
leads  to  an  augmentation  of  the  carbon  dioxide  and  o.xygen.  In  one 
of  the  latter  cases  the  results  were  quite  unexpected,  since  the  patient 
suffered  from  chlorosis  (the  hemogloliin  being  27  per  cent.).  No  increase 
in  tlie  volume  of  the  respired  air  occurred.  Senator  believes  that  the 
increase  of  the  gaseous  exchange  in  Vaquez's  disease  cannot  be  attributed 
to  any  defect  in  the  hemoglobin,  since  in  many  cases  this  has  been  found 
to  be  normal,  and  also  because  a  decrease  of  the  oxygen  capacity  of  the 
blood  could  not  explain  the  increased  gaseous  exchange,  although  it 
might  account  for  the  polycythemia  and  tiie  activity  of  the  bone  marrow. 
Senator  finds  a  striking  similarity  in  the  gaseous  exchange  of  healthy 
individuals  during  digestion  and  in  patients  with  erythrocytosis  ex- 
amined while  fasting. 
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Rectal  Anesthesia. — Legueu  and  Verliac  (Archiv.  gen.  de  chir., 
1909,  Iv,  551  to  G61)  describe  a  method  of  administering  ether  per 
rectum,  and  say  that  the  essential  points  to  be  observed  in  order  to 
avoid  accidents  are:  (1)  During  the  administration  the  ether  should 
be  kept  below  the  boiling  point  by  immersing  the  flask  containing 
it  in  a  wet  bath  at  33°.  (2)  The  anesthetic  vapor  should  be  intro- 
duced slowly,  in  order  that  the  normal  intestinal  gas  should  be  ad- 
mixed with  a  progressively  increasing  quantity  of  the  ether,  and  that 
the  anesthetic  should  not  be  substituted  for  the  intestinal  gas.  All 
the  ether  introduced  should  be  charged  with  air.  When  the  operation 
is  completed,  the  rectal  tube  should  be  disconnected  and  as  much  as 
possible  of  the  ether  expelled  with  the  aid  of  abdominal  massage. 
The  technique  of  rectal  anesthesia  is  far  from  being  perfect  at  the 
present  time.  The  employment  of  bromide  of  ethyl  as  a  preliminary 
inlialation,  of  ether  not  heated,  and  of  oxygen  as  a  vehicle,  has  per- 
mitted the  avoidance  of  the  greater  number  of  the  accidents  imputed 
to  the  older  technique.  Prudently  conducted,  rectal  narcosis  is  not 
more  dangerous  than  narcosis  by  inhalation.  It  has  some  contra- 
indications (bad  or  doubtful  conditions  of  the  intestine,  acute  or  chronic 
affections  of  the  abdomen,  operations  upon  the  perineum   or  genital 
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off^ans).  It  does  not  offer  any  advantages  over  the  other  methods  of 
anestliesia  in  operations  on  the  extremities,  but  it  does  offer  some  in- 
disputable advantages  in  operations  upon  the  face,  the  buccal  cavity, 
the  neck  (the  field  of  operation  being  left  free  to  the  operator  who  is 
not  disturbed  or  contaminated  by  the  anesthetic),  and  upon  the  thorax 
(condensed  ether  vapors  are  injurious  to  the  lungs).  It  is  a  method 
to  be  used  only  exceptionally. 

Gunshot  Wounds  of  the  Kidneys. — Clement  (Ann.  d  mal.  d.  org. 
qcii.-uriu.,  I'JOD,  ii,  12S1)  says  that  the  tampon  should  be  employed 
in  those  cases  in  which  there  are  no  immediate  signs  of  injury  of  the 
kidney  or  in  which  these  signs  come  on  slowly.  In  these  cases  we  may 
consider  that  the  lesions  are  benign  and  the  hemostasis  due  to  spon- 
taneous clotting.  Bleeding  may,  however,  occur  later  in  these  cases, 
from  the  withdrawal  of  the  tampon  or  the  separation  of  a  slough. 
Of  6  cases  of  nephrectomy  for  gun-shot  wounds  of  the  kidney,  3  re- 
covered and  3  died.  Anuria  is  due  in  the  greater  number  of  cases  to 
a  reflex  inhibition,  produced  by  the  trauma  of  the  injured  kidney  upon 
its  fellow,  and  signifies  only  an  important  lesion  of  the  renal  paren- 
chvma.  The  co-existence  of  a  wound  of  entrance  in  the  lumbar  region 
is  an  indication  for  an  exploratory  incision.  In  two  of  the  fatal  nephrec- 
tomies, one  case  was  complicated  by  grave  stomach  lesions,  the  other 
by  similar  lesions  and  by  a  wound  of  the  pancreas,  all  complications 
which  could  have  produced  a  fatal  termination  In  the  3  cases  which 
recovered,  the  signs  were  distinct  enough  to  permit  early  diagnosis 
and  operation,  before  the  hemorrhage  had  become  serious  or  infection 
had  developed.  Early  operation  is  very  important.  There  is  less 
danger  from  too  early  operation  than  from  not  operating  early  enough. 


Cure  of  Prolapse  of  the  Rectum  Obtained  by  Tampon. — Sick  (Zentralbl.  f. 
Chir.,  1909,  xxxrvi,  1225)  says  that  Ekehorn  has  described  a  simple 
but  rational  operative  method  of  treatment  for  prolapse  of  the  rectum 
in  children.  This  consists  in  passing  a  needle  carrnng  a  silk  suture 
alongside  the  sacrum  into  the  lumen  of  the  rectum  and  under  the  guid- 
ance of  the  index  finger  of  the  other  hand,  bringing  it  out  of  the  anus. 
It  is  then  passed  backward  from  the  inside  of  the  rectum  outward 
alongside  the  sacrum.  By  this  suture  the  rectum  and  the  included 
connective  tissue  in  the  sacrococcygeal  concavitv  are  securely  fixed 
against  the  bone.  The  suture  is  removed  in  about  two  Aveeks,  the 
resulting  cicatricial  tissue  making  the  fixation  permanent,  Ekehorn 
secured  good  healing  in  4  cases  in  children.  Previous  to  the  publica- 
tion of  Ekehorn' s  work,  Sick  had  tried,  with  good  success,  to  obtain 
the  same  result  by  simply  tamponing  the  retrorectal  space.  A  longitu- 
dinal incision  is  made  in  the  raphe  between  the  end  of  the  coccyx  and  the 
circular  fibers  of  the  sphincter  ani  muscle,  where  there  are  no  vessels, 
nerves,  or  muscular  fibers  to  be  injured.  The  superficial  fascia  and 
the  deep  pelvic  fascia  are  divided,  and  the  loose  connective  tissue  behind 
the  rectum  exposed.  The  rectum  is  then  freed  on  its  posterior  wall 
by  a  suitable  instrument,  as  high  as  the  promontory  of  the  sacrum. 
In  the  cavity  thus  made,  a  strip  of  iodoform  gauze  of  four  to  six  thick- 
nesses is  laid,  and  the  small  external  wound  protected  from  the  anus 
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by  an  adlicsive  plaster  or  collodion  dressing.  This  method  is  appli- 
cable to  those  cases  which  recur  after  the  usual  treatment  by  recumbency 
in  bed  and  kcepinr:;  the  buttocks  toj^ether  by  adhesive  plaster.  It  is 
simple  and  less  danjjerous  than  Ekehorn's  suspension  method,  and 
gives  more  promise  of  a  permanent  cure,  because  of  the  greater  cica- 
tricial adhesion  developed. 


The  Operative  Reduction  of  Old  Dislocations  of  the  Elbow. — Dollinger 
(Devi.  Zeit.  f.  Chir.,  1909,  c,  38)  says  that  he  has  treated  thirty-four 
old  dislocations  of  the  elbow.  In  the  first  cases  he  attempted  reduction 
without  operation.  In  no  case  did  he  succeed  when  the  dislocation 
was  more  than  three  weeks  old.  The  operations  which  followed 
showed  such  anatomical  changes  as  to  render  reduction  impossible 
without  exposure  of  the  body  ends  of  the  joint.  He  now  operates 
on  any  case  that  is  more  than  three  weeks  old.  In  the  beginning  he 
tried  to  preserve  the  lateral  ligaments  intact.  The  joint  was  exposed 
externally,  the  trochlea  and  capitellum  were  freed  from  the  surrounding 
tissues,  and  the  reduction  attempted  by  hyperextension,  pulling,  and 
flexion.  Of  thirteen  cases  in  w^hich  this  method  was  tried,  only  three 
were  successful.  In  the  remaining  cases  it  was  necessary  to  detach 
the  lateral  ligament  from  the  epicondyle  or  to  detach  the  epicondyle 
with  the  ligament.  In  all  cases  the  ligament  had  become  shortened. 
The  force  necessary  to  reduce  the  dislocation,  without  division  of  the 
external  ligament,  caused  injury  to  the  cartilaginous  ends,  and  this 
influenced  the  function  later.  These  considerations  led  to  the  adop- 
tion of  the  following  method:  The  joint  is  exposed  by  an  incision, 
12  to  15  cm.  long,  extending  on  the  outer  side  of  the  arm  along  the 
lateral  intermuscular  septum  to  the  epicondyle,  which  is  detached  with 
the  lateral  ligament  by  a  chisel.  The  ends  of  the  bones  are  freed  from 
the  surrounding  tissues  only  so  far  as  is  necessary  to  permit  the  bending 
inward^of  the  forearm  until  it  lies  alongside  the  arm,  when  the  dislo- 
cated joint  ends  can  be  pushed  together  out  of  the  wound  and  freely 
inspected.  If  it  develops  that  the  bone  ends  have  undergone  such 
changes  that  physiological  function  is  impossible  after  reduction,  a 
resection  is  done.  Of  the  34  cases,  in  14  resection  was  considered 
necessary  and  20  were  considered  suitable  for  reduction.  Even  in 
those  cases  which  were  reduced,  the  articular  fossa  of  the  olecranon 
was  filled  with  fat,  remains  of  capsule,  and  detached  fragments  of  bone, 
all  of  which  had  become  bound  together  by  cicatricial  tissue.  All 
these  tissues  were  separated  and  removed,  the  joint  cartilage  being  pre- 
served. When  the  bones  are  thus  prepared  the  reduction  is  accom- 
plished not  by  a  pull,  but  after  stretcliing  the  internal  ligament  distal- 
ward  until  the  inner  articulating  surface  of  the  olecranon  is  brought 
against  the  inner  articulating  surface  of  the  trochlea.  The  forearm 
is  then  bent  outward  from  its  position  alongside  the  arm  until  the 
joint  surfaces  are  in  their  normal  relations.  The  elbow  is  then  flexed 
to  a  right  angle  and  the  detached  external  lateral  ligament  re-attached 
by  suture  in  its  normal  place,  or,  if  necessary  from  shortening  of  the 
ligament,  somewhat  lower.  The  wound  is  then  closed.  Of  the  20 
cases  in  which  reduction  was  accomplished,  the  end  results  are  known 
in  12.     In  2  the  joint  is  completely  ankylosed,  and  in  1  there  is  slight 
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iiioiioii.  'riirs(>  3  cases  were  complicated  dislocations,  and  were  more 
suitable  for  resections  than  reductions.  The  remaining  cases  have 
movable  joints.  2  of  them  have  complete  flexion,  and  extension  to 
Hi.')  de<>-rees.  In  the  14  cases  in  which  resection  was  done,  only  the 
(rof^hlea  and  capitellum  were  removed.  The  epicondyles  were  pre- 
served and  the  lateral  ligaments  re-attached  by  suture  to  their  normal 
points  of  insertion.  Dollinger  has  reported  concerning  the  later  func- 
tion in  11  cases.  In  6  the  elbows  are  stiff,  in  5  movable.  One  patient 
has  complete  movement  and  two  have  motion  of  about  85  degrees, 
and  two  of  from  40  to  50  degrees.  These  data  show  the  functional 
end  results  to  be  better  after  reduction  than  after  resection,  and  they 
^\  ill  be  better  in  the  future  from  the  employment  of  the  method  described 
here.  It  follows,  therefore,  that  resection  is  indicated  only  when  the 
joint  surfaces  have  undergone  such  changes  that  normal  function  after 
reduction  is  impossible. 

Treatment  of  Congenital  Dislocations  of  the  Hip, — Ivister  (JDnit. 
Zclt.  f.  Chir.,  1909.  c,  52)  reports  10  cases  of  congenital  dislocation 
of  the  hip  in  which  reduction  was  made,  one  by  operation  according 
to  Hoffa's  method,  and  9  by  the  non-operative  method.  The  steps  of 
the  non-o])erative  method  as  carried  out  by  Kiister  are  as  follows: 
Extension  is  applied  to  the  limb  for  a  week  to  stretch  the  tissues  and  to 
bring  the  femoral  head  nearer  to  the  acetabulum.  Under  complete 
anesthesia  the  pelvis  is  held  firmly  by  the  hands  of  an  assistant  against 
a  firm  support  underneath.  Then  by  pulling  upon  the  thigh  and  pressure 
upon  the  trochanter  the  head  is  brought  downward,  and  if  this  fails  the 
thigh  is  brought  slowly  into  extreme  abduction.  At  the  same  time  with 
the  closed  fist  an  assistant  presses  strongly  upon  the  neck  and  head  of  the 
femur  from  above.  All  this  is  done  gradually  and  without  undue  rough- 
ness. Finally,  internal  rotation  of  the  femur  is  made  slowly  and  care- 
fully, at  times  also  external  rotation.  This  causes  the  head  to  be  reduced 
with  a  snapping  sensation,  or  it  stands  so  firmly  in  place  that  it  does 
not  go  back  into  the  dislocated  position.  If  a  double  dislocation  exists, 
the  other  side  is  treated  in  the  same  way.  The  thigh  is  then  fixed  in 
the  abducted  position  by  a  plaster  bandage  dressing,  the  legs  below 
the  knee  not  being  included  in  the  plaster.  Should  the  a;-rays  show 
that  the  head  has  again  become  dislocated,  the  efforts  at  reduction 
should  be  repeated  in  from  ten  to  fourteen  days.  The  earlier  the  age 
at  which  the  dislocation  is  reduced  the  more  nearly  normal  are  the 
joint  surfaces.  The  early  use  of  the  a;-rays  is  very  valuable  in  making 
the  diagnosis  and  in  disclosing  the  nature  of  the  joint  conditions  present. 
One  should  not  become  discouraged  if  a  re-dislocation  takes  place  after 
the  eft'orts  at  reduction  have  been  made.  After  repeated  attempts  a 
final  success  may  be  expected. 

Myotomy  and  Myorrhaphy. — Bardenheuer  {Deut  Zeit.  f.  Chir., 
1*.)()9,  c,  G3)  says  that  lengthening  of  the  muscles  which  have  undergone 
fibrous  degeneration  (flexors),  combined  with  shortening  of  the  ex- 
tensors, gives  a  better  result  than  the  Mikulicz  resection  of  the  forearm 
bones,  or  the  plastic  lengthening  of  the  flexors  as  done  by  Schramm. 
In  cases  of  infantile,  spastic  hemiplegia,  the  divisic  n  of  the  markedly 
spastieally  contracted  muscles  (suppUed  by  the  median  nerve  chiefly), 
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togetlier  witii  tlie  shortciiini,'  of  the  tendons  of  the  simuhaneoush'  spa.s- 
tically  contracted  but  weaker  muscles  (supphed  bv  the  uiusculocutaiie- 
ous  nerve),  is  more  effective  than  tlie  plastic  operation  of  Ilofia  and 
probably  more  effective  than  the  Spitz  jjrafting  of  a  portion  of  the 
median  nerve  into  the  musculocutaneous.  In  very  extensive  resec- 
tions of  joints,  in  which,  for  instance,  at  the  shoulder,  almost  half  of 
the  humerus  has  been  sacrificed,  the  muscles  surrounding  the  joint 
may  be  removetl,  so  that  the  defect  in  the  muscles  will  correspond  to 
that  in  the  bone.  This  operation  would  exclude  the  formation  of  an 
extensive  wound  cavity,  would  bring  the  resected  surfaces  in  contact 
with  each  other,  would  ])revent  the  development  of  a  flail  joint,  secure 
a  movable  joint,  and  render  many  amputations  unnecessary.  For  the 
present,  Bardenheuer  prefers  the  Lexer  transplantation  of  joints,  be- 
cause of  the  excellent  idea  involved  and  the  good  results  obtained  in 
these  operations.  The  muscle  resections  may  be  employed  also  with 
resections  of  the  bone  in  continuity. 


A  Case  of  Habitual  Dislocation  of  the  Patella. — Bunts  (Svrg.,  Gyn., 
and  Obstet.,  1909,  Ix,  117)  reports  a  case  of  exaggerated  double  external 
dislocation  of  the  patella  of  an  exaggerated  type,  in  which  the  following 
operation  was  done:  A  linear  incision,  six  inches  long,  was  made  on 
the  inner  side  of  the  knee,  through  the  skin  and  subcutaneous  tissue, 
down  to  the  capsule  of  the  joint.  A  curved  incision  was  then  made 
through  the  capsule.  The  cut  edges  of  capsule  were  overlapped  by 
pulling  the  inferior  margin  under  the  superior  margin  by  mattress 
sutures,  while  the  })atella  was  shoved  forcibly  inward.  The  free  ed^e 
was  then  sutured  to  the  lower  portion,  and  the  wound  closed  without 
drainage.  Sterile  dressings  and  a  plaster  bandage  were  applied  and 
allowed  to  remain  on  for  four  weeks.  Healing  by  first  intention  occurred 
in  both  knees.  The  final  results  have  been  only  partially  successful. 
The  patient  is  able  to  walk  without  crutches.  The  left  knee  has  re- 
mained cured  up  to  this  time,  but  the  patient  has  had  several  attacks 
of  pain  in  the  right  knee.  The  patella  is  not  thrown  out  of  ])lace,  but 
the  symptoms  are  those  of  a  floating  cartilage,  a  condition  that  is  some- 
times associated  with  repeated  attacks  of  dislocation. 


Concerning  the  Search  for  Perforated  Gastric  Ulcers. — Ewald  (Zentralbl. 
f.  Chir.,  1909,  xxxvi,  12S1)  calls  attention  to  the  great  difficulty  some- 
times experienced  in  locating  the  small  openings  made  by  a  perforated 
ulcer  of  the  stomach,  when  the  abdominal  walls  are  tense,  the  patient 
in  shock,  and  the  small  space  in  which  the  perforation  lies  covered 
with  turbid,  thin  stomach  fluid.  He  says  that  the  perforation  occurs 
almost  without  exception  about  1  to  2  cm.  above  the  pylorus,  or 
the  same  distance  below,  and  that  the  opening  is  usually  exposed  as 
soon  as  the  overlying  liver  is  slightly  elevated.  Tiie  whole  area  in 
which  it  may  be  found  is  rarely  larger  than  about  4  cm.  Ewald  has 
so  found  it  in  all  cases  operated  on  in  the  last  year.  Lieblein  found  in 
223  perforations,  only  5  in  the  middle  of  the  stonuich  and  12  in  the 
neighborhood  of  the  cardia.  The  duodenal  ulcers  jierf orate  much 
more  frecjuently  in  the  uj)per  transverse  portion  of  the  duodenum, 
and  usually  close  to  the  j)yl()ric  ring.     In  many  men  with  a  sharp  pre- 
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cordial  angle,  a  low  lying  umbilicus,  and  flat  or  sunken  abdominal  wall, 
the  inlorus  will  be  made  visible  with  difficulty  on  account  of  the  falci- 
form ligament  of  the  liver.  In  stout  men  with  emphysematous  chests, 
the  pylorus  is  so  far  from  the  epigastric  line  that  the  poorly  movable 
pylorus  is  brought  out  and  the  ulcer  exposed  with  great  difficulty. 
For  these  reasons  Ewald  now  makes  the  abdominal  incision  not  in 
the  median  line,  but  parallel  to  it  and  through  the  right  rectus 
muscle.  The  falciform  ligament  of  the  liver  is  then  pushed  toward 
the  median  line.  The  abdomen  is  opened  first  in  the  lower  angle  of 
the  incision,  the  finger  is  introduced  and  pushes  the  falciform  ligament 
toward  the  median  line,  and  the  peritoneum  is  diyided  upward.  The 
edo-e  of  the  liver  is  lifted  upward,  when  one  usually  comes  directly  upon 
the  perforation.  The  exudate  clinging  to  the  pylorus  and  first  portion 
of  the  duodenum  is  then  cleared  away,  and  the  infiltrated  fatty  append- 
ages are  removed.  If  the  perforation  has  not  been  exposed  by  this  time, 
the  posterior  surface  of  the  pylorus  is  made  accessible.  Only  in  rare 
instances  will  this  be  necessary. 

Direct  Blood  Transfusion  by  Means  of  Parafiin-coated  Glass  Tubes. — 
Brewer  and  Leggett  {Surg.,  Gyn.,  and  Obstet.,  1909,  b:,  293)  record 
the  results  of  some  experiments  undertaken  to  find  some  simple  method 
of  direct  blood  transfusion.  End-to-end  suture  as  practised  by  Carrel 
and  union  by  the  ingenious  cannula  of  Crile  have  been  the  methods 
generally  employed  in  the  past.  A  set  of  glass  tubes  was  made,  some 
straight  with  uniform  cahber,  others  bayonet  shaped,  and  still  others 
somewhat  tapering  in  shape  and  caliber,  to  be  used  for  transfusion  from 
a  large  adult  artery  to  the  small  vein  of  a  child.  Each  end  of  the  tube 
is  notched,  to  allow  a  ligature  being  applied  after  the  tube  is  introduced 
into  the  lumen  of  the  vessel  The  tube  is  sterzilied  in  an  autoclave  or 
by  boiling,  dropped  into  boiling  paraffin,  and  the  excess  of  paraffin 
removed  by  shaking  the  tube  in  the  air.  The  following  method  of 
transfusion,  as  described  for  No.  1,  was  performed  in  all  the  experi- 
ments :  The  external  jugular  was  exposed  in  dog  No.  1,  and  the  common 
common  carotid  in  dog  No.  2.  The  proximal  extremity  of  the  external 
jugular  of  dog  No.  1  was  temporarily  clamped  and  the  vein  divided, 
allowing  copious  hemorrhage  from  the  distal  extremity.  When  the 
animal  began  to  show  signs  of  weakness  and  falling  pulse,  the  distal 
extremity  of  the  vein  was  ligated.  The  two  dogs  were  then  placed  side 
by  side,  the  carotid  artery  of  dog  No.  2  being  double  clamped  and 
divided  between  the  two  constricted  areas.  The  lumen  of  the  proximal 
portion  of  the  artery  was  then  expanded  by  three  moscfuito  forceps, 
and  one  extremity  of  the  glass  tube  introduced  and  held  by  a  silk  liga- 
ture placed  around  the  vessel  in  the  notch  of  the  tube.  The  orifice 
of  the  proximal  portion  of  the  jugular  vein  was  next  expanded  in  the 
same  manner  by  means  of  three  mosquito  forceps.  Before  introducing 
the  distal  end  of  the  glass  tube,  the  arterial  clamp  was  temporarily 
released  and  a  few  jets  of  bright  arterial  blood  allowed  to  pass  from  the 
tube.  It  was  then  quickly  introduced  into  the  lumen  of  the  vein  and 
secured  by  a  second  silk  ligature.  As  soon  as  the  temporary  clamps 
were  removed,  blood  could  be  seen  to  pass  from  the  artery  of  the  donor 
to  the  vein  of  the  donee,  causing  distinct  pulsations  in  the  vein,  corre- 
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sjioiulinp:  to  the  arterial  pulse  of  the  donor.  Do<j  No.  1  was  quickly 
revived  l)V  the  transfusion,  wliieli  lasted  al)out  six  minutes.  The  vessels 
were  then  lijjated  and  the  wounds  closed  and  dressed.  In  thirty-one 
exj)erinients,  only  three  animals  ilied,  each  fnjm  a  too  rapid  transfusion 
of  the  hlood,  causing  overilistention  of  the  rij^lit  heart.  On  one  oreasion 
only  did  the  blood  ajiparently  clot  in  the  tube,  and  that  was  undoubtedly 
due  to  the  very  small  caliber  of  the  tube  used.  In  one  other  experiment 
clotting  occurred  in  the  vein  near  the  extremity  of  the  tube,  due  to  an 
accidental  separation  of  the  paraffin  coating.  The  writers  believe 
that  this  is  the  sini])lest  method  yet  proposed,  that  it  can  be  carried 
out  by  any  surgeon  of  ordinary  experience  without  the  necessity  of 
previous  training.  It  has  been  employed  in  one  patient  suffering  from 
anemia  due  to  gastric  hemorrhage.  The  blood  flowed  for  nineteen 
minutes  through  a  medium-sized  tube  without  clotting.  The  ])atient 
rallied  well.  His  hemoglobin  rose  from  30  to  70  per  cent,  during  the 
progress  of  the  operation,  but  the  patient  died  the  following  day  from  a 
recurrence  of  the  hematemesis. 
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The  Treatment  of  Erysipelas  by  Means  of  Carbolic  Acid  and  Alcohol. — 
JuDD  (Medical  Record,  1909,  vii,  268)  reports  82  cases  of  erysipelas 
treated  by  this  method  during  the  past  eight  years.  His  statistics  show 
67  complete  remissions  of  symptoms  in  from  twelve  hours  to  four  days. 
There  were  ten  delayed  recoveries,  and  the  treatment  failed  in  five  of  the 
cases.  The  technique  of  the  method  consists  of  painting  with  a  swab  of 
cotton  the  entire  surface  of  the  involved  area,  and  extending  about  half 
an  inch  into  the  surrounding  and  apparently  healthy  skin,  with  a  95  per 
cent,  solution  of  carbolic  acid.  This  is  left  until  the  purplish  color  of  the 
inflamed  area  is  replaced  by  a  pretty  complete  whitening  of  the  skin. 
When  large  areas  are  involved,  it  is  advisable  that  only  a  portion  be 
painted  at  a  time.  The  second  step  consists  in  going  over  the  whitened 
areas  very  thoroughly  with  a  second  swab  saturated  with  pure  alcohol. 
The  swabbing  with  the  alcohol  must  be  kept  up  until  the  whitened  area 
becomes  pink.  Half  an  inch  of  the  surrounding  sound  skin  must  be 
included,  as  the  bacteria  of  erysipelas  are  found  beyond  the  a])parently 
involved  area.  This  method  includes  the  painting  of  the  hairy  scalp, 
the  eyelids,  the  mucous  membrane  of  the  alx  of  the  nose,  and  tiie  nipple 
•of  the  breast,  if  necessary.  Judd  has  failed  to  note  any  bad  results  from 
this  treatment.  He  says  that  there  has  been  no  marked  toxic  action  of  the 
carbolic  in  any  case  so  far  observed,  although  the  urine  is  sometimes 
darkened  and  of  a  characteristic  odor.  Almost  the  first  result  noticed 
by  the  patient  is  a  complete  cessation  of  the  unendurable  itching,  burn- 
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iii<r,  and  throbbing.  Usually  within  a  few  hours  nausea,  if  present,  sub- 
sides, and  within  twenty-four  hours  the  temperature  sinks  to  normal. 
The  pulse  falls  very  rapidly  from  120  or  more  to  nearly  normal,  the 
aj^petite  returns,  and,  except  for  the  swelling,  which  remains  for  one  or 
two  days  longer,  the  patient  is  relieved  from  his  distressing  symptoms. 
,]udd  savs  that  the  most  of  his  failures  were  in  young  children,  and  these 
cases  also  showed  the  greatest  number  of  symptoms  of  absorption  of 
carbolic  acid.  He  says,  furthermore,  that  this  treatment  has  no  per- 
manent injurious  action  upon  delicate  skins. 

The  Action  of  Potassium  Bitartrate. — Burwinkel  (Med.  Klin.,  1909, 
xvii,  G27)  confirms  the  statement  of  Eichhorst  regarding  the  diuretic 
action  of  potassium  bitartrate.  He  advises  it  especially  in  cases  of 
ascites  as  a  result  of  cirrhosis  of  the  liver.  He  gives  4  to  5  grams  three 
times  a  day.  In  anasarca  from  failure  of  compensation  in  valvular 
disease,  he  advises  a  combination  of  powdered  digitalis  and  potassium 
bitartrate. 


Chloroform — The  Ideal  Hemostatic  in  Pulmonary  Hemorrhage. — Fish 
(Jour.  Ainer.  Med.  Assoc,  1909,  lii,  1918)  reports  excellent  results  from 
the  use  of  chloroform  in  19  cases  of  pulmonary  hemorrhage.  Fish 
states  that  the  routine  treatment  of  hemoptysis  has  always  been  un- 
certain and  empirical  because  of  the  inaccessibility  of  the  bleeding 
])oint.  He  explains  the  action  of  chloroform  by  a  lessening  of  the 
heart  action,  a  reduction  of  the  blood  pressure,  and  a  diminution  of 
the  respiratory  movement.  Since  chloroform  produces  coagulation  of 
the  blood  in  vitro,  he  says  that  it  is  possible  that  its  hemostatic  action 
may  be  aided  by  direct  contact  of  the  vapor  with  the  bleeding  point. 
He  gives  from  2  to  4  c.c.  of  chloroform  by  inhalation.  Results 
should  occur  within  five  or  ten  minutes.  Subsequently  the  inhalation 
of  15  to  20  drops  every  hour  is  continued  for  a  few  days.  At  the  same 
time  ammonium  chloride  and  small  doses  of  codeine  are  given.  Fish 
also  advises  the  administration  of  a  teaspoonful  of  magnesium  sulphate 
three  times  daily  to  remove  excrementitious  matter  which,  if  retained 
in  the  blood,  would  stimulate  the  vasomotor  centre  and  raise  the  blood 
pressure. 


The  Vaccine  Therapy  of  Enteric  Fever. — Seiniple  [Lancet,  1909,  ii, 
KKIS)  concludes  from  his  results  with  the  use  of  bacterial  vaccines  in 
enteric  fever  that  the  administration  of  such  vaccine  is  a  practical 
method  of  increasing  the  bacteriotrophic  substances  in  the  blood,  as 
evidenced  by  an  increase  in  the  opsonic  index  of  those  treated  by  this 
method.  When  appropriate  doses  are  given  the  method  is  devoid 
of  all  risk,  is  easily  carried  out,  produces  no  a})parent  disturbance 
in  the  patient's  condition,  and  does  not  interfere  with  any  other  treat- 
ment the  physician  may  deem  necessary.  It  Avould  not  be  possible 
to  generalize  from  the  few  cases  which  he  cites  as  to  whether  vaccine 
treatment  has  a  marked  effect  in  cutting  short  the  fever  period.  In 
6  of  the  9  cases  treated,  well-marked  improvement  set  in  after  the 
vaccinations.  This  improvement  was  especially  marked  when  auto- 
genous vaccines  were  administered.  In  the  remaining  3  cases  there 
was  an  amelioration  of  the  clinical  symptoms. 
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The  Favorable  Effect  of  Extract  of  Cannabis  Indica  Butyricus  in  Exoph- 
thalmic Goitre.  ('i;.\\ii.k  {  KUn.-llur.  ll'dih.,  l'.t()'.>,  wiv,  .7.)())  calls  jillcii- 
tiun  t(»  tlu'  ri'ci>iiiiiicii»lati()ii(>t"  Si'-c  for  the  use  of  ilic  fat  tv  extracts  of  canna- 
bis indica  in  the  treatment  of  functional  disturhanccs  of  the  •li<fe.stive 
tract  and  heart.  S^'t  consitlers  tiiat  this  druij  is  a  very  valuahle  sechitive 
for  tlie  «;astro-intcstinal  tract,  witii  the  udvantajje  over  morphine  of 
not  causini;  nausea  or  voniitinfj.  S^e  also  found  tiiat  it  was  u.seful 
in  palpitation  of  tiie  heart  and  other  heart  ,syni])tonis  due  to  di<;estive 
(Hsturbances.  .Vctinij  upon  S^e's  suijfiestion,  Cramer  lias  tried  this 
remedy  in  a  miml)er  of  patients  havinjj  trastric  symptoms.  He  found 
that  the  best  etl'ects  were  obtained  in  functional  disorders,  'i'he  symp- 
tom of  pain  was  especially  benefited.  With  these  results  in  mind, 
Cramer  was  led  to  try  its  efi'ects  in  the  treatment  of  exophthalmic 
goitre.  He  relates  the  histories  of  several  cases  so  treated,  and  advocates 
its  use  in  this  condition.  Palpitation  and  tachycardia  were  improved, 
the  i)atients  began  to  eat,  and  they  increased  in  weight  and  strength. 
The  thyroid  diminished  in  size,  together  with  a  diminution  of  the 
exophthalmos.  Cramer  believes  that  the  operative  treatment  of  exoph- 
thalmic goitre  should  only  be  advocated  when  all  of  the  various  meclical 
procedures  fail. 


Vasodilators  in  High  Blood  Pressure. — Matthew  {Quart.  Jour.  Med., 
1909,  ii,  2()1)  states  that  it  has  to  be  recognized  that  high  blood  pressure 
is  not  necessarily  harmful  to  the  individual.  In  some  cases  it  is  to  be 
considered  as  purely  compensatory;  therefore,  not  every  case  of  high 
blood  pressure  should  be  treated  with  vasodilators.  Undoubtedly 
there  is  a  tendency  for  the  blood  pressure  to  increase  progressively, 
and  our  aim  should  be  to  prevent  this  increa.se  from  being  too  sudden 
and  exaggerated.  Matthew  has  studied  the  action  of  the  vasodilators 
in  patients  with  hypertension  by  means  of  the  sphygmomanometer. 
Nitroglycerin,  potassium  and  sodium  nitrites,  erythrol  tetranitrate, 
and  mannitol  hexanitrate  all  showed  a  powerful  va.sodilator  action, 
wiiile  cobalto-nitrate  of  potassium  proved  inert  in  this  regard.  Not  all 
cases  of  hypertension  however,  responded  with  a  fall  in  blood  pressure. 
The  nitrites  produced  little  or  no  va.sodilator  action  in  certain  ca.ses. 
Moreover,  a  rise  in  blood  pressure  occurred  in  .some  cases  of  advanced 
Bright's  disease.  In  heart  and  kidney  disease  when  there  is  marked 
cedema  nitrites  do  not  act  well.  After  the  oedema  has  disai)peared 
the  usual  vasodilator  action  may  reappear.  He  made  observations 
in  many  cases  of  hypertension  when  symptoms  had  developed,  such 
as  pain,  headache,  giddiness,  epistaxis,  etc.  He  invariably  found 
that  such  symptoms  were  alleviated  or  disappeared  entirely  with  a 
reduction  of  pressure  amounting  to  about  30  nun.  Hg.  Furthermore, 
he  observed  that,  if  this  fall  could  l)e  maintained  the  .symptoms  did 
not  reappear,  and  the  patient's  general  condition  improved.  Matthew 
then  determined  the  dose  of  various  vasodilators  that  would  produce 
and  maintain  such  a  reduction.  Liquor  trinitrine  (nitroglycerin), 
in  the  do.se  of  2  minims,  lowered  the  blood  pressure  20  to  30  mm. 
Hg.  very  temporarily.  Following  this  transient  lowering  there  was  an 
almost  immediate  gradual  rise  of  the  pressure,  and  in  all  cases  the 
effect  of  the  drug  passed  off  in  thirty  minutes.     Sodium  or  pota.ssium 
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nitrite  in  doses  of  2  grains  produced  a  reduction  of  just  over  30  mm. 
lit'.  This  action  will  last  two  hours  and  only  after  this  is  it  necessary 
to  repeat  tiie  dose.  No  benefit  is  obtained  by  increasing  the  dose,  and 
a  less  dose  will  not  give  the  desired  result.  Erythrol  nitrate  in  the  dos- 
age of  0.5  to  1  grain  will  produce  the  beneficial  reduction,  and  the  effect 
will  last  about  six  hours.  ]\Iatthew  found  that  erythrol  nitrate  some- 
times caused  unpleasant  symptoms,  and  recommends  the  smaller 
initial  dose  as  safer.  Mannitol  nitrate  acts  similarly  to  erythrol  nitrate 
in  doses  of  1  grain.  Its  maximum  effect  is  attained  more  slowly  than 
erythrol  nitrate,  and  therefore  it  is  probably  safer.  jMatthew  concludes 
by  saying  that  the  useful  and  suitable  dose  of  a  nitrite  for  each  indi- 
vidual can  readily  be  ascertained  by  noting  the  effect  of  the  nitrite  as 
to  the  amount  of  fall  produced  and  the  time  the  action  lasts. 

The  Absence  of  Mucus  from  the  Stomach. — Schalij  (Arch.  d.  mal. 
d.  rappar.  digest.,  19U9,  iii,  79)  says  that  the  absence  of  mucus  in  the 
gastric  secretion  aggravates  the  prognosis  of  hyperchlorhydria  and  of 
ulcer  of  the  stomach.  He  believes  that  the  mucus  has  a  protective 
action  against  the  corrosive  action  of  the  gastric  juice.  Schalij,  conse- 
quently, advocates  the  use  of  various  bland  protective  substances  to 
replace  the  mucus.  Among  these  he  mentions  olive  oil,  almond  oil, 
and  gelatin.  He  gives  the  olive  oil  or  almond  oil  before  meals,  starting 
with  1  c.c.  and  increasing  graduallv  to  15  c.c.  He  also  advises  the 
ingestion  of  fatty  foods  before  meals.  This  method,  Schalij  says, 
has  the  further  advantage  of  decreasing  the  hyperacidity. 


The  Treatment  of  Anemia  in  Infancy  with  Citrate  of  Iron  Administered 
Subcutaneously. — IMorse  (Jour.  Amer.  Med.  Assoc,  1909,  liii,  107) 
says  that  the  percentage  of  hemoglobin  in  infancy  gradually  rises 
from  55  per  cent,  to  60  per  cent,  at  the  end  of  the  first  Inonth  to  70  per 
cent,  at  six  months,  where  it  remains  during  the  rest  of  infancy.  The 
number  of  red  blood  corpuscles  in  infancy  varies  between  5,500,000 
and  6,000,000.  ^lorse  believes  that  this  comparative  deficiency  in 
hemoglobin  is  due  to  the  fact  that  the  infant  normally  receives  an 
insufficient  supply  of  iron  in  its  food  and  that  the  reserve  of  iron  present 
in  the  liver  at  birth  is  not  large  enough  to  keep  the  percentage  of  hemo- 
globin at  the  adult  standard.  He  is  of  the  opinion  that  the  anemias 
of  infancy  are  usually  of  a  chlorotic  type,  although  probably  not  a  true 
chlorosis.  Therefore,  Alorse  thinks  that  iron  is  especially  indicated 
in  the  anemias  of  infancy.  Because  of  the  difficulty  of  giving  iron  by 
mouth  to  infants,  and  since  iron  is  verv  apt  to  disturb  the  digestion, 
he  advocates  the  subcutaneous  administration  of  iron.  For  this  purpose 
he  has  found  an  aqueous  solution  of  the  citrate  of  iron  very  serviceable. 
This  can  be  put  up  in  perles  and  sterilized,  each  perle  containing  a 
single  dose.  This  solution  is  absolutely  non-irritating,  and  the  injec- 
tions are  never  followed  by  induration  or  abscess.  The  injection, 
however,  is  sometimes  followed  by  pain  lasting  from  a  few  minutes 
to  an  hour.  IMorse  gives  the  injection  by  means  of  a  glass  syringe  with 
asbestos  packing,  fitted  with  a  platinum  needle.  An  ordinary  steel 
needle  is  corroded  by  the  solution.  He  gives  an  average  dose  of  |  grain 
every  other  day.     He  says  that  he  has   used  the   citrate  of  iron  in 
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tliis  way  in  a  miiuljcr  of  cases — some  of  the  chlorotic  type,  some  mild 
cases  not  of  this  type,  and  some  cases  of  severe  anemia  with  splenic 
tumor — with  quite  satisfactory  results,  even  in  the  severe  cases.  In 
most  of  the  cases  the  rise  in  the  percenta<re  of  hemo^'lobin  has  been 
more  rapiil  than  that  in  the  numlx-r  of  red  blood  corpuscles.  Morse 
tjives  the  detailed  histories  of  five  of  his  cases,  and  concludes  by  saying 
that  he  believes  that  the  subcutaneous  use  of  iron  is  often  most  advan- 
tageous. The  results  are  more  uuirked  and  are  obtained  more  rapidly 
than  when  the  iron  is  given  by  the  mouth,  and  there  is  much  less  danger 
of  upsetting  the  digestion. 


Intravenous  Suprarenal  Preparations  in  Collapse. — Sohn  (Mwich. 
med.  IVoch.,  19U*),  xxiv,  1221)  rcconimcnds  highly  the  use  of  supra- 
renal preparations  in  cases  of  acute  cardiovascular  collapse.  Their 
action  is  prompt,  and  their  use  may  often  tide  the  patient  past  the 
danger  point.  He  reports  seven  cases  in  which  he  has  had  good  results 
from  their  use.  In  one  of  the  cases  he  failed  to  follow  up  the  remark- 
able benefit  from  a  single  injection,  and  ascribes  the  fatal  outcome 
to  his  failure  to  continue  the  injections. 


Pneumococcic  Vaccine  in  Pneumonia. — Harris  (Brit.  Med.  Jour., 
1909,  ii,  1530),  with  regard  to  the  treatment  of  acute  lobar  pneumonia 
by  inoculation,  concludes  that:  (1)  Successful  inoculation  for  pneu- 
monia is  possible;  (2)  the  inoculation  does  no  harm;  (3)  a  vaccine 
from  one  or  a  number  of  virulent  strains  should  be  used;  (4)  it  should 
be  introduced  as  early  as  possible;  (5)  the  estimation  of  the  opsonic 
index  is  not  necessary;  (6)  the  estimation  of  the  observation  of  the  tem- 
perature and  physical  signs  is  in  pneumonia  a  sufficient  guide  in 
gauging  the  repetition  of  the  dose.  Harris  believes  that  infections  of 
the  lungs  by  the  pneumococcus  which  fail  to  resolve  after  an  acute 
pneumonia,  as  well  as  pneumococcic  infections  of  other  areas,  ought 
certainly  to  be  treated  with  a  pneumococcic  vaccine.  He  adds  that  these 
cases  appear  to  afford  a  reasonable  prospect  of  success. 


The  Treatment  of  Epilepsy  with  Calcium  Hypophosphite. — Cicarelli 
(//.  Pohjrlin.,  1909,  xvi,  1)  records  excellent  results  from  the  use 
of  calcium  hypophosphite  in  the  treatment  of  a  series  of  25  cases  of 
epilepsy.  He  was  led  to  try  this  method  because  of  the  favorable 
results  reported  by  other  Italian  physicians  in  the  treatment  of  epilepsy 
with  lime  salts.  Cicarelli  believes  that  the  phosphorus  contained  in 
the  calcium  hypophosphite  has  an  additional  stimulant  action  upon 
the  nen'ous  tissue  of  the  epileptics.  He  gives  the  calcium  hyjKjphos- 
phite  in  doses  of  from  10  to  15  grains  three  times  a  day.  Cicarelli 
advocates  this  method  of  treatment  either  alone  or  in  coml)ination 
with  the  bromide  method.  When  given  in  combination  with  bromides, 
the  bromides  should  be  given  for  one  week  alternating  with  calcium 
hypophosphite  over  a  period  of  two  weeks.  He  considers  that  the  cal- 
cium salts  are  preferable  to  the  alkaline  bromides,  as  bromidism  is 
avoided.  In  his  series  of  cases  patients  on  calcium  hypophosphites 
were  less  depressed  and  their  general  conditions  was  better  than  that 
of  the  patients  on  bromides'. 
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Spina  Bifida  Occulta. — Spina  bifida  occulta  is  a  congenital  deformity 
of  the  si)ine  eliaracterized  by  a  more  or  less  evident  vertebral  cleft 
extendino;  over  one  or  more  vertebrae,  and  without  the  existence  of  a 
tumor  In  the  dorsal  and  lumbar  regions,  where  the  condition  is 
more  conuiion,  there  is  often  a  profuse  overgrowth  of  hair  over  the 
defective  arches.  The  latter  is  a  pathognomonic  sign,  but  may  not 
develop  until  after  puberty.  Hij)  dislocation,  clul)foot,  partial  paralysis 
of  the  lower  extremities,  changes  in  tactile  and  thermal  sensation, 
anesthesia,  hyperesthesia,  and  trophic  ulcers  may  be  the  result  of  this 
condition.  The  deformity  is  always  congenital  and  usually  due  to 
traction  of  amniotic  bands  preventing  union  of  the  borders  of  the 
medullary  groove;  various  theories  exist  to  account  for  these  bands. 
Symj)tonis  and  complications  may  not  arise  until  the  child  becomes 
older.  No  treatment  is  indicated  if  no  symptoms  or  complications 
exist;  if  symptoms  exist  and  bands  are  suspected,  they  must  be  searched 
for  carefully  and  divided  under  strict  aseptic  })recautions.  J.  W. 
Sever  {Boston  Med.  and  Swg.  Jour.,  1909,  clxi,  388)  reports  11  such 
cases,  2  boys  and  9  girls;  4  cervical,  1  dorsolumbar,  and  6  lumbar  cases. 
Paralyses  existed  in  4,  dislocation  of  hip  in  2,  and  scoliosis  in  2.  A  careful 
study  reveals  them  to  be  the  usual  varieties  of  spina  bifida  occulta. 
Hypertrichosis  was  not  constant.  Not  a  great  deal  can  be  done  for 
the  paralytic  cases,  except  to  attempt  the  correction  of  the  deformities. 

Fatty  Infiltration  of  the  Liver  in  an  Infant  Aged  Three  Months. — C.  A. 
Pratt  {Bosfon  Med.  and  Surg.  Jour.,  1909,  clxi,  395)  reports  the  case 
of  a  child,  perfectly  healthy  at  birth  and  remaining  so  until  its  eleventh 
week,  when,  without  any  other  apparent  cause,  except  the  heat,  the 
infant  lost  its  appetite  and  vomited  after  almost  every  feeding.  The 
child  was  breast-fed  until  its  seventeenth  day,  the  illness  of  the  mother 
forcing  modified  milk  feeding  thereafter.  In  the  course  of  a  journey, 
non-sterilized  milk  had  to  be  given,  and  vomiting  became  more  frequent, 
the  l)al)y  becoming  more  and  more  ill.  Physical  examination  re- 
vealed nothing  but  a  liver  markedly  increased  in  size;  it  extended  from 
the  anterior  superior  spine  of  the  right  ilium  to  the  umbilicus.  From 
then  on  until  her  death,  no  matter  what  form  of  milk  was  given,  %vhether 
human,  cow's,  modified,  or  even  condensed  milk,  symptoms  of  toxemia 
appeared.  At  the  autopsy  the  liver  was  seen  to  be  greatly  enlarged, 
pale  yellow,  and  firm.  The  microscope  showed  "no  normal  liver 
tissue,"  fat  replacing  the  protoplasm  of  the  cells.  The  other  organs 
were  reported  normal.  Pratt  believes  the  excessive  amount  of  fat  in 
the  mother's  milk  (5  per  cent.)  to  have  been  the  cause  of  the  fatty 
infiltration. 
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Idioglossia.  I<li<)<jl().ssia  is  an  iiial)ility  to  pntiiuiincc  cfitaiii  ((tii- 
sonants  and  .suUstitiitiiii;  otluT  coiisoiiaiit.s  or  vowel  sounds  for  tlicni. 
Hadden  was  tlu-  first  to  doscribe  this  condition  in  the  Jnrnal  of  Mrt/irfU 
Science,  1891.  L.  G.  Parsoxs  {Birminffham  Medical  Review,  1909, 
xiv,  9)describes  two  such  CJises  in  brotliers,  respectively  ten  and  fifteen 
years  of  ajie.  Both  are  bright  and  intelligent,  but  rather  excitable  and 
nervous.  They  cannot  keep  still  for  any  length  of  time,  and  concen- 
tration of  attention  is  impossible.  There  is  no  evidence  of  mental 
deficiency  in  cither,  and  the  elder  brotiicr  writes  and  copies  well;  neither 
stutters.  Three  other  children  in  the  family  pronounce  words  properly. 
The  only  consonants  the  elder  boy  pronounces  correctly  are  b,  d,  1, 
n,  t,  y,  and  the  younger,  1,  n,  p,  t,  v,  x,  y,  and  even  they  are  not  employed 
correctly  in  combinations  forming  words.  Concerning  the  causes, 
Parsons  discards  the  following  theories:  (1)  That  idioglossia  is 
baby  language;  (2)  that  it  represents  atavism  or  "sport"  in  language; 
(3)  that  it  indicates  mental  deficiency;  (4)  the  theory  that  it  is  a  con- 
genital deficiency  of  audition,  not  amounting  to  deafness,  and  an 
analogous  condition  to  color  blindness,  is  an  explanation  for  some 
cases,  but  not  for  the  majority. 

The  theory  explaining  all  cases  is,  that  it  is  due  to  some  fault  in  Broca's 
area.  Of  the  exact  nature  of  the  irregularity  we  are  still  in  ignorance. 
Intelligence  is  not  at  fault,  as  in  babies  where  both  Broca's  area  and  the 
frontal  lobes  are  undeveloped.  Spontaneous  improvement  after  eight 
to  ten  years  of  age  and  absence  of  the  defect  in  adults  points  to  this 
theory  as  the  correct  one.  The  ultimate  prognosis  is  good  and  the 
treatment  consists  in  oral  training,  best  performed  with  the  child  in 
an  institution,  as  the  parents,  being  accustomed  to  the  child's  imper- 
fection, cannot  do  the  teaching  well. 


Influenzal  Meningitis. — David  Davis  (Archiv.  Int.  Med.,  1909, 
iv,  323)  reports  the  cases  of  twin  brothers  who  died  of  influenza.  They 
became  ill  on  the  fifth  day  after  birth.  The  cases  ran  an  identical  clini- 
cal course  and  terminated  fatally  on  the  ninth  and  eleventh  days  respec- 
tively. There  was  little  or  no  distinct  evidence,  clinically,  of  menin- 
geal involvement.  The  autopsy  on  the  first  child  revealed,  as  prominent 
lesions,  acute  purulent  leptomeningitis  and  acute  enteritis.  From  the 
meningeal  exudate  and  from  the  peritoneal  fluid  pqre  cultures  of  the 
bacillus  of  influenza  were  obtained.  The  usual  atria  of  infection — 
nasal  and  tympanic  cavities,  lungs,  bronchi,  and  throat — were  normal. 
Omphalitis  was  not  present.  The  children  w^ere  breast-fed  and  were 
healtiiy  until  the  fifth  day,  when  the  bowel  movements  became  green 
and  contained  mucus  and  curds.  Both  children  then  became  drow^sy 
and  refused  the  breast,  and  later  developed  attacks  in  which  they 
became  cold  and  cyanotic.  There  was  no  rigicKty,  and  no  symptoms 
of  meningeal  irritation  developed  until  the  ninth  day,  when  there 
were  general  twitchings,  but  no  actual  convulsions.  A  comatose  condi- 
tion and  marked  cyanosis  preceded  death,  w'hich  occurred  in  one 
child  on  the  fourth  day  of  the  disease,  and  in  the  other  on  the  seventh 
day.  The  temperature  during  the  disease  ranged  from  101°  F.  to 
104.5°  F.  Neither  the  mother  nor  any  of  the  family  were  afflicted 
with  colds  at  this  time.  The  autopsy  confirmed  the  intestinal  involve- 
ment and  showed  a  mild  peritonitis.     The  intestinal   tract  was  the 
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suspected  portal  of  entry,  and  the  facts  suggest  a  similar  infection  of 
common  origin  in  the  two  cases,  a  common  symptom  in  reported  cases 
being  diarrha^a.  The  meningeal  exudate  was  greenish  yellow,  highly 
purulent,  and  friable,  and  was  more  copious  and  widespread  than  is 
usual  in  the  other  forms  of  meningitis.  This  type  also  contains  a 
very  large  number  of  bacilli  in  the  exudate,  both  inside  and  outside 
the  polymorphonuclear  cells.  Adams  found  21  cases  in  which  the 
bacillus  of  influenza  was  isolated  from  the  meningeal  exudate  in  pure 
culture.  Besides  this,  a  number  of  cases  are  reported  in  which  there 
occurred  a  mixed  infection  of  the  bacillus  of  influenza  with  a  gram- 
positive  diplococcus.  The  typical  bacillus  of  influenza  grows  only 
on  hemoglobin  media,  and  profusely  so  on  pigeon's-blood  agar. 


Acute  Hydrops  of  the  Gall-bladder  in  Scarlet  Fever. — Montenbeuck 
(Devi.  nied.  IVoch.,  1909,  No.  24,  1065)  reports  the  case  of  a  boy, 
aged  five  years,  who  was  taken  suddenly  ill  with  the  characteristic 
high  temperature  and  eruption  of  scarlet  fever.  Two  days  after  the 
onset  he  developed  violent  vomiting  and  severe  pains  in  the  upper 
part  of  the  abdomen  which  lasted,  off  and  on,  for  about  eight  days. 
The  vomiting  then  ceased,  but  the  abdomen  remained  very  tender  to 
pressure.  During  this  time  there  was  a  constant  fever,  ranging  between 
102°  F.  and  104°  F.  On  the  eleventh  day  the  child  was  admitted  to 
the  hospital  with  the  diagnosis  of  abscess  of  the  liver.  There  was  dis- 
tention and  rigidity  of  the  abdomen  and  extreme  tenderness  over  the 
lower  border  of  the  liver  and  the  gall-bladder  region.  As  the  child 
screamed  with  pain,  and  the  abdominal  condition  seemed  to  demand 
it,  an  exploratory  incision  was  made  over  the  gall-bladder  region,  under 
chloroform  anesthesia. 

An  immensely  distended  gall-bladder,  the  size  of  three  fists,  presented. 
It  was  freely  movable  and  on  tapping  it  was  found  to  have  held  250  c.c. 
of  greenish,  sterile  bile.  No  stone  was  found.  The  gall-bladder 
was  drained  for  a  short  time  through  one  end  of  the  incision,  the  sinus 
then  closed,  and  the  child  made  an  uninterrupted  recovery.  During 
the  operation  a  fine  desquamation  was  noticed  over  the  body.  The 
urine  remained  normal  throughout. 


Chronic  Rheumatoid  Polyarthritis.— O.  J.  Kauffmann  (Brit.  Jour. 
Children's  Dis.,  May,  1909)  reports  the  case  of  a  girl,  aged  eight  years, 
who  showed  enlargement  of  the  nearly  all  the  joints  in  the  body.  The 
joints  were  fusiform  in  shape,  there  was  no  pain  or  tenderness  on  press- 
ure, and  no  grating.  All  had  a  certain  amount  of  passive  motion  except 
the  right  hip-joint,  which  was  ankylosed  from  an  osteophytic  growth. 
The  joints  were  elastj^  and  soft,  but  there  was  great  wasting  of  the 
muscles.  The  spleen  was  enlarged,  as  were  the  superficial  lymph 
glands  all  over  the  body,  but  they  were  not  tender. 

Slight  bronchopneumonic  symptoms  in  the  lungs  soon  disappeared. 
The  Calmette  ophthaimo-reaction  was  negative  twice.  The  tempera- 
ture ranged  from  99°  F.  to  101°  F.  The  child  had  had  three  attacks 
of  pneumonia — at  one,  two,  and  three  years  of  age;  rotheln  at  four 
years,  followed  by  pains  in  the  legs  but  no  joint  swelling.  In  the  sixth 
year  the  joints  began  to  enlarge,  with  wasting  of  the  muscles,  and  the 
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condition  had  progressed.  Treatment  was  useless.  Kauffmann  suggests 
tliat  rheumatoid  arthritis  in  chihlren  may  be  due  to  a  chronic  ])nfu- 
monic  coniiition  in  the  lungs,  as  shown  by  the  repeated  attacks  of 
pneumonia  in  this  case. 


OBSTETRICS. 

UNDER   THE   CHARGE    OF 

EDWARD  p.  DAVIS,  A.M.,  M.D., 
PRorxsaoR  or  obstetrics  in  thb  jefferson  medical  college,  Philadelphia 


Menstrual  Bleeding  during  Pregnancy. — Vogt  {Zeniralhl.  f.  Gyn.,  1909, 
No.  36)  has  examined  the  literature  of  menstruation  during  pregnancy, 
finding  a  record,  in  100  cases,  of  undoubted  periodical  bleeding  in  eight. 
He  reports  a  case  in  which  the  patient  was  a  twin  child  well  developed 
in  childhood,  having  its  usual  diseases.  ^lenstruation  began  about 
the  twelfth  vear  and  soon  became  regular,  lasting  from  five  to  eight  davs 
without  pain.  There  was  no  other  discharge.  Twenty-two  years 
before  coming  under  obsen'ation  the  patient  had  her  first  child  nor- 
mally. When  the  patient  came  under  observation  she  was  found  to  be 
undoubtedly  pregnant,  as  the  fetal  heart  sounds  were  strong  and  regular 
and  could  be  plainly  heard.  She  stated  that  up  to  the  sixth  month  of 
her  pregnancy  she  had  menstruated  regularly.  The  pelvis  was  normal 
and  internal  examination  revealed  nothing  abnormal  about  the  genital 
organs.  Other  sisters  had  exhibited  during  pregnancy  the  same  per- 
sistence of  menstruation. 


Syphilis  of  the  Kidney  Complicating  Pregnancy  and  the  Puerperal  Period. 

— HiRSCH  {Zentralhl.  f.  Gyn.,  1909,  Xo.  35)  reports  the  case  of  a  patient 
aged  thirty  years,  anemic  and  highly  nervous,  who  had  had  three  preg- 
nancies, during  two  of  which  she  suffered  from  oedema  with  swollen  feet 
and  symptoms  of  toxemia.  In  her  fourth  labor  the  amniotic  liquid  was 
unusually  abundant;  the  patient  had  a  chill  during  labor  with  a  pulse 
of  120,  and  the  child  was  dead-born.  The  foetus  had  hydrocephalus, 
enlarged  spleen  with  abundant  deposit  of  fibrous  tissue  in  the  capsule, 
ascites,  enlarged  thymus,  and  enlarged  liver.  There  were  no  signs  of 
syphilis  in  the  skeleton.  The  mother's  puerperal  period  was  free  from 
fever,  but  the  secretion  of  urine  was  scanty  and  contained  albumin — 
4  per  cent.  The  urinary  bladder  contained  abundant  round  ef)ithelium, 
recognized  as  coming  from  the  kidney,  in  groups  and  in  tubes.  There 
were  no  casts  and  no  leukocytes.  Repeated  examination  found  the 
same  thing.  On  examining  the  mother,  she  was  found  to  have  grown 
steadily  worse  since  her  confinement.  There  was  leukodema  of  the 
upper  portion  of  the  body,  especially  pronounced  in  the  upi)er  thoracic 
region,  axilla,  and  lymphatic  glands.  There  was  pronounced  caries  of 
the  teeth,  and  linear  scars  on  the  reddish  mucous  membrane  of  the 
lip;  on  the  right  tibia  there  was  an  exostosis;  over  both  shins  there  was 
slight  oedema.  The  history  showed  that  the  patient  had  never  made 
a  complete  recovery  since  her  third  labor;  although  her  a])petite  had 
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heeii  good,  she  had  never  (jained  in  weight,  but  had  distinctly  lost. 
Pain  was  often  coni|)lained  of  in  the  region  of  tlie  right  kiihiey,  and  the 
feet  often  swelled,  and  all  of  these  symptoms  were  exaggerated  during 
the  last  |)regnancy.  The  diagnosis  was  made,  from  the  examination 
of  the  f(ctus  and  the  mother,  that  syphilis  in  the  right  kidney  complicated 
pregnancy  and  the  puerperal  j)eriod.  Iodide  of  potassium  was  given 
freely.  The  quantity  of  urine  increased,  albumin  disappeared,  kidney 
epithelium  grew  less,  and  the  pain  in  the  region  of  the  kidney  much  di- 
minished. The  patient  increased  in  weight,  the  urine  becoming  normal. 
Some  time  after  the  patient  was  first  seen,  she  was  again  examined 
and  symjjtoms  of  syphilitic  involvement  of  the  nervous  system  were 
present.  The  patient  improved  markedly  under  the  treatment,  although 
lier  wneral  condition  was  not  good.  • 


Twin  Pregnancy  with  Abnormal  Attachment  of  the  Ova. — Leo  {Zentrbl. 
f.  Gi/n.,  1909,  No.  36)  rejwrts  the  case  of  a  woman  in  her  second  preg- 
nancy, aged  thirty-one  years,  who  had  considerable  persistent  abdominal 
j)ain  during  the  pregnancy.  The  uterus  was  anteflexed,  enlarged,  and 
pregnant  about  the  second  month.  There  was  considerable  distention 
and  tenesmus  of  the  abdomen.  Symptoms  of  abdominal  irritation 
continued,  and  a  diagnosis  of  ectopic  gestation  was  made.  On  opening 
the  abdomen,  ruptured  tubal  gestation  was  found  and  intra-uterine 
pregnancy  advanced  about  three  months.  The  patient's  recovery 
was  complicated  eight  days  after  operation  by  slight  hemorrhage  from 
the  uterus,  which  subsided  with  rest  and  very  simple  remedies. 


Peritonitis  Following  the  Escape  of  Amniotic  Liquid  into  the  Abdomen 
During  Cesarean  Section. — Veit  {Zntrlbl.  f.  Gyn.,  1909,  No.  32)  reports 
a  case  of  Cesarean  section  performed  upon  a  patient,  who  had  been  for 
a  long  time  in  labor.  An  effort  was  made  to  clamp  the  peritoneum 
of  the  lower  uterine  segment  to  the  abdominal  wall  by  forceps.  The 
child  was  removed  by  version,  the  clamp  became  loosened,  and  amniotic 
liquid,  containing  bacteria,  gained  access  to  the  peritoneal  cavity. 
Peritonitis  developed,  with  the  presence  of  a  dark,  tenacious  exudate 
in  the  peritoneum.  An  effort  was  made  to  drain  the  abdomen  by  section 
and  the  use  of  a  glass  tube.  The  effort  was  unsuccessful,  the  patient 
dying.  Autopsy  showed  degeneration  of  the  heart  muscle,  with  exten- 
sive poisoning  of  the  peritoneum  with  Bacillus  coli  communis. 


Two  Cases  of  Cervical  Cesarean  Section. — Kistner  {Zntrlbl.  f.  Gyn., 
1909,  No.  36)  reports  two  cases  in  which  he  performed  cervical  Cesarean 
section.  The  first  patient  had  had  three  labors,  the  last  ending  in 
embryotomy  because  of  a  tumor  in  the  pelvis.  During  the  fourth  labor 
she  was  repeatedly  examined  outside  the  hospital,  and  as  it  seemed 
impossible  to  deliver  her,  she  was  brought  into  the  wards.  On  examina- 
tion, a  pelvic  tumor  was  found,  rendermg  delivery  impossible.  An 
effort  to  dislodge  the  tumor  failed,  and  the  abdomen  was  opened  in  the 
median  line.  The  uterus  was  opened  outside  tlie  peritoneal  cavity, 
the  child  delivered  by  version,  and  the  placenta  removed.  The  peri- 
toneal edges  were  sewoi  together,  but  the  tissues  did  not  unite  well, 
as  a  fistula  formed  between  the  cervix  and  the  abdominal  wall.    This 
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gnidually  closed,  the  patient  making  n  f^ood  recovery.  She  was  con- 
sitlered  iiifectcrl  upon  admission,  as  she  had  been  repeatedly  examined 
by  those  wiiose  antiseptic  p'recantions  were  not  thorough.  In  operating 
upon  this  j)atient  cH'ort  was  made  to  close  the  peritoneum  by  the  use  of 
clamps,  rendering  the  introduction  of  the  uterine  contents  into  the 
abdomen  impossil)le.  A  second  operation  was  made  for  contracted 
j;elvLs,  and  was  an  extra|)eritoneal  cervical  section.  The  bladder  was 
moderately  filled  with  300  c.c.  of  water,  and  the  uterus  openeil  outside 
the  peritoneal  sac.  The  head  of  the  child  was  delivered  by  the  use 
of  one  blade  of  a  pair  of  forceps.  The  child  was  large,  asphyxiated, 
but  readily  revived.  Incisions  were  then  closed  with  catgut,  and  the 
abdomen  closed.  Both  of  these  patients  made  good  recoveries.  In 
the  discussion,  Baumm  stated  his  belief  that  it  is  a  mistake  to  use 
the  longitudinal  incision  if  an  effort  is  to  be  made  to  avoid  ojjening 
the  peritoneal  cavity.  In  twenty-five  such  cases  he  was  successful 
OTily  twice  in  avoiding  opening  the  peritoneum. 
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Malignant  Disease  of  the  Uterus ;  A  Digest  of  265  Cases  Treated  in  the 
New  Hospital  for  Women. — Anderson  and  Pi.att  (Jovr.  Ob.st.  and 
Cyn.  Brit.  Emp.,  lOOS,  iv,  381)  report  the  work  done  in  the  New  Hospital 
for  Women,  in  London,  from  1895  to  1907.  There  were  217  cases  in 
which  the  disease  affected  the  cervix,  and  48  in  which  it  affected  the 
fundus.  Hysterectomy  was  done  by  the  abdominal  route  90  times,  with  a 
mortality  of  6,  and  38  by  the  vaginal  route,  with  3  deaths.  The  vaginal 
route  Avas  employed  principally  previous  to  the  year  1901,  and  the 
abdominal  subsequently.  Of  the  217  cervix  cases,  93  were  squamous- 
celled  carcinoma;  24  adenocarcinoma;  93  were  uns])ccified ;  2  were 
sarcoma;  and  4  were  endothelioma.  Of  the  48  fundus  cases,  37  were 
adenocarcinoma,  1  was  chorionepithelioma,  and  10  were  sarcoma. 
Cancer  of  the  cervix  was  present  in  29  of  the  38  cases  of  vaginal  hyster- 
ectomy, and  the  disease  recurred  in  12  in  the  vaginal  scar  within  a  few 
weeks  from  the  time  of  operation.  In  58  cases  of  abdominal  hysterec- 
tomy for  the  cervical  form  of  malignancy  local  recurrence  occurred  in  4  or 
possibly  5.  Anderson  and  Piatt  insist  that  recurrence  after  the  extended 
abdominal  hysterectomy  is  in  the  iliac  glands,  and  their  removal  is,  there- 
fore, strongly  recommended.  Of  the  29  cases  of  cancer  of  the  cervix  sub- 
jected to  vaginal  hysterectomy,  one  patient  is  kn(n\ii  to  be  well  now, 
seven  years  after  operation.  The  after-results  in  58  abdominal  hyster- 
ectomies for  the  same  conditions  are:  26  women  are  known  to  be  alive 
and  well,  between  one  and  one-half  and  four  years  after  the  operation ; 
17  developed  .symptoms  of  recurrence,  11  in  the  first  year  and  6  within 
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three  and  one-half  years;  15  cannot  be  traced.  Of  the  48  patients  suffer- 
iujT  from  nialio^nant  disease  of  the  fundus,  39  were  subjected  to  hysterec- 
tomy, -iO  of  them  by  the  abdominal  route.  Of  these,  22  have  remained 
in  perfect  health  two  to  seven  years,  7  developed  symptoms  of  recur- 
rence from  one  to  five  years  later,  3  died,  and  7  cannot  be  traced.  Out  of 
the  37  cases  of  adenocarcinoma  of  the  fundus,  17  had  fibroids  as  well; 
and  of  10  of  sarcoma,  4  had  fibroids.  The  vast  proportion  of  women 
with  cancer  of  the  cervix  are  over  thirty  years  of  age,  the  average  being 
forty-four  and  one-half  years,  and  the  average  number  of  children  was 
five.  Six  were  unmarried  and  childless.  In  the  fundus  cases  the  average 
age  was  fifty-eight  years,  and  the  average  number  of  children  was  1; 
18  of  the  38  were  unmarried  and  childless. 


A  Study  of  131  Consecutive  Cases  of  Fibroid  Tumors  of  the  Uterus  De- 
manding Operation. — A  MacClaren  {Annals  of  Surgery,  1909,  1,  281) 
reports  the  last  100  hysterectomies  for  uterine  fibroids  he  has  done  and 
.  the  myomectomies  he  has  done  during  the  same  period  of  time,  31  in 
number;  78  per  cent,  of  the  hysterectomy  patients  were  forty-five 
years  of  age  or  older,  1  was  twenty-five  years,  1  was  twenty-eight  years, 
and  28  per  cent,  were  between  thirty  and  forty-five  years;  87  per  cent, 
of  tlie  myomectomy  patients  were  not  more  than  forty  years  of  age.  In 
3  of  60  myomectomies  MacClaren  has  done  fibroids  have  developed, 
requiring  a  second  operation,  in  two  of  them  hysterectomy.  In  the  3, 
the  second  operation  was  required  within  two  years  following  the 
myomectomies.  Myomectomy  during  pregnancy  was  done  4  times,  with 
one  miscarriage.  MacClaren  does  not  advise  removal,  during  pregnancy, 
of  a  symptomless  fibroid,  nor  abstaining  from  such  operation  for  proper 
indications  during  pregnancy,  even  though  the  child  be  not  viable. 
Three  deaths  occurred  in  the  hysterectomy  series  and  2  in  the  myo- 
mecties.  A  very  interesting  statement  is  made  regarding  his  gall- 
bladder surgery.  In  20  consecutive  cases  of  pelvic  operations  in  which 
the  gall-bladder  had  been  opened  and  drained  there  had  been  3  deaths, 
while  the  general  mortality  of  his  gall-bladder  work  in  other  cases  was 
but  2  per  cent.  MacClaren  has  consequently  abandoned  Kelly's  plan 
of  removal  of  gallstones  incidental  to  pelvic  operations.  Twice  after 
myomectomy  MacClaren  has  been  obliged  to  do  vaginal  section  for 
hematomas,  although  in  the  habit  of  employing  vaginal  drainage  after 
this  operation.  In  10  per  cent,  of  the  hysterectomies  this  procedure  was 
employed.  Seventeen  of  the  100  hysterectomy  patients  had  never 
married;  22  of  the  married  ones  had  either  miscarried  or  never  been 
pregnant;  17  other  married  ones  had  not  had  a  child  for  twenty  years; 
25  had  had  the  last  child  from  ten  to  twenty  years  before  operation;  4 
had  given  birth  to  children  during  the  last  preceding  three  years,  and  the 
remaining  11  of  the  hysterectomy  subjects  had  each  had  a  child  between 
five  and  ten  years  before  operation. 


Rare  Metastases  of  Uterine  Carcinoma. — Heinrich  Offergeld 
(Monatssehr.  f.  Gehurtsh.  u.  Gynak.,  1909,  xxix,  181)  reviews  the  litera- 
ture concerning  rare  metastatic  growths  from  carcinoma  of  the  uterus, 
and  arrives  at  the  following  conclusions:  In  uterine  carcinoma  metas- 
tases occur  very  rarely  in  striated  muscles ;  secondary  growths  occur  with 
greater  frequency  in  the  myocardium.    They  occur  in  advanced  cases 
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only,  and  arise  hemogenetically  witliout  exception.  The  clinical  symp- 
toms of  these  metastases  vary  fjreatly,  ilependinpj  entirely  on  the  function 
of  the  muscle  affected  (myocardium,  eye  muscles,  muscles  of  the  body; 
the  latter  not  <;ivinfj  rise  to  any  symptoms).  On  account  of  absence  of  all 
clinical  symj)toms  the  body  musculature  should  be  carefully  examined  at 
autopsy.  The  ureteral  wall  possesses  a  certain  inmiunity  against  car- 
cinoma; in  two  cases  the  carcinoma  was  inoperable,  in  the  third  case  of 
this  kind  operation  was  performed  successfully.  Nothing  definite  is 
kno^\■n  of  the  mode  of  dissemination  and  of  the  clinical  course.  The 
apparently  intjict  ureter  should  be  examined  microscopically  at  autopsy 
for  possible  microscopic  carcinomatous  infiltration  of  its  wall.  Carci- 
noma of  the  thoracic  duct  occurs  more  frequently  in  uterine  cancer. 
The  secondary  carcinoma  of  the  thoracic  duct  arises  lymphogenetically 
through  the  medium  of  the  inguinal,  hypogastric,  and  lumbar  plexuses, 
which  empty  into  the  thoracic  duct.  Carcinoma  of  the  thoracic  duct  is 
of  special  importance,  as  it  gives  rise  to  further  hematogenous  metas- 
tases. Whether  carcinoma  of  the  thoracic  duct  in  uterine  cancer  occurs 
in  a  large  number  of  cases'remains  to  be  proved  by  future  careful  autop- 
sies. Carcinoma  of  the  supraclavicular  and  infraclavicular  glands  is 
found  only  in  extensive  glandular  disease  associated  with  uterine  cancer. 
These  metastases  are  of  lymphogenous  origin  through  the  medium  of 
the  thoracic  duct,  with  marked  preference  for  the  left  side  on  account  of 
the  anatomical  conditions.  The  mediastinal  lymphatic  glands  are 
frequently  found  carcinomatous  in  uterine  carcinoma,  while  secondary 
carcinoma  of  the  mediastinum  itself  is  very  rare.  The  metastatic 
mediastinal  tumors  in  uterine  carcinoma  arise  lymphogenetically,  either 
directly  from  the  lymph  glands,  or  by  retrograde  lymphogenous  trans- 
porttition. 


The  Treatment  of  Inoperable  Cancer  of  the  Uterus. — Gellhorn  (Amer. 
Jour.  Obst.,  1909,  lix,  799)  related  to  the  Chicago  G}Tiecological  Society 
his  technique  of  the  application  of  acetone  in  the  treatment  of  inoperable 
cancer  of  the  uterus.  While  not  claiming  for  this  remedy  curative  proper- 
ties, Gellhorn  declares  it  the  most  efficient  known  in  preventing  hemor- 
rhages and  malodorous  discharges.  Two  classes  of  cases  are  enumerated 
in  which  its  appHcation  cannot  satisfactorily  be  made.  The  first  is 
composed  of  those  in  extremis  when  first  seen.  In  these  the  body  of  the 
uterus  seems  to  be  merely  a  thin  shell  within  which  the  ravages  of  the 
disease  progress  unhindered,  even  the  most  temporary  amelioration 
being  impossible,  and  the  primary  focus  has  lost  all  its  significance.  In 
the  other  class  are  placed  cases  in  which  the  application  of  acetone  would 
seem  unpromising  because  of  the  attending  unsurmoun table  technical 
difficulties.  The  jjrincipal  difficulty  is  the  unusual  location  of  the 
cancer,  as,  for  instance,  the  interior  of  the  uterus,  or  the  lower  part  of  the 
vagina,  or  the  vulva.  This  technical  difficulty  has  brought  about,  as  a 
substitute  for  li((uid  acetone,  the  white  powder,  acetone  bisulphite,  which 
can  be  used  witJi  a  powder  blower.  It  is  less  efficient  than  the  licjuid 
acetone. 
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A  Case  of  Rodent  Ulcer  Cured  by  Radium. — Sequeira  (Brit.  Jour. 
Derm.,  Fcltiuarv,  1900)  reports  a  case  of  rodent  ulcer  which  has  been 
cured,  and  has  remained  so,  five  years  before.  The  disease  had  begun 
at  an  unusually  early  period,  when  the  patient,  a  young  woman,  was 
between  fifteen  and  sixteen  years  old,  and  was  situated  upon  the  lower 
lid.  The  diagnosis  of  rodent  ulcer  was  established  by  microscopic 
examination.  The  ulcer  had  partially  healed  mider  .T-ray  treatment,  but 
this  had  to  be  stopped  on  account  of  conjunctivitis,  and  a  relapse  fol- 
lowed. In  February,  1904,  six  applications  of  10  milligrams  of  radium 
in  tubes,  having  an  estimated  radio-activity  of  500,000,  were  made  on  six 
successive  days;  this  produced  a  marked  reaction,  and  on  February  24 
the  ulcer  had  healed. 

Lupus  Erythematosus  Apparently  Cured  by  Zinc  Ionization. — MacLeod 
{Brit.  Jour.  Derm.,  March,  1909)  reports  a  patient,  a  middle  aged 
woman,  having  an  erythematous  lupus,  of  seven  years'  duration,  in  whom 
a  cure  had  l)een  obtained  by  the  employment  of  zinc  ionization.  Two 
per  cent,  zinc  sulphate  was  used,  and  a  current  of  about  5  milliamperes, 
ten  minutes  at  a  time,  to  each  patch.  Nine  sittings  in  all  were  given ;  and 
under  this  treatment  the  scaliness  and  redness  had  disappeared,  leaving 
a  pale,  supple,  slightly  depressed  scar. 

Graham  Little  (ibid.)  also  reports  a  patient  with  erythematous 
lupus,  a  girl,  aged  fourteen  years,  in  whom  the  same  method  of  treatment 
had  })roduced  satisfactory  results.  He  regards  this  treatment  as  the 
most  rapid  and  efficient  at  our  disposal  in  dealing  with  this  obstinate 
affection. 


The  Treatment  of  Superficial  Epithelioma  by  Curettage  and  Immediate 
Radiotherapy. — Lexglet  and  Sourdeau  (Bull,  de  la  .s-oc.  Franraise  de 
derm,  rt  de  .syphil.,  1909,  No.  2)  have  found  the  following  method  most 
successful  in  the  treatment  of  superficial  epithelioma:  Every  epithe- 
lioma, whatever  may  be  its  seat,  is  submitted,  if  possible,  before  irradia- 
tion, to  complete,  methodical  scraping.  If  this  cannot  be  done  on 
account  of  its  situation,  and  extirpation  is  possible,  itis  removed  sur- 
gically. The  scraping  should  be  preceded  by  complete  anesthesia  of  the 
entire  area  to  be  curetted;  and  if  local  anesthesia  is  not  possible,  recourse 
must  be  had  to  general  anesthesia.  The  curettement  must  be  most 
thoroughly  done.     Bleeding  is  usually  stopped  by  simple  compression, 
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but  exceptionally  tlu'  parts  must  be  li<,'litly  toucliotl  with  the  actual 
i-autcrv.  Iinnu'iliat«'ly  alter  the  operation,  bet'ore  the  wound  is  dressed, 
it  is  irradiated,  six  II.  beinij  ijiven,  rarely  seven,  the  rays  used  beinj;  No. 
(i  or  No.  7,  the  latter  beinj;  preferred.  The  seeond  seanee  is  not  ojiven 
until  the  time  of  reaction  is  larijely  |)asscd,  usually  about  the  twentieth  to 
the  twentieth-ei<j:hth  day;  and  the  seances  are  thus  continued  vnitil  cica- 
triziition  occurs.  The  importance  of  this  preliminary  scrapincr  is  shown 
by  the  fact  that  Lenjilet  aiul  Sourdeau  have  obtained  a  cure  in  12  ca.scs 
out  of  30,  with  one  irradiation,  and  in  9  with  two  s^inccs.  They  believe 
that  this  conil)iiuUion  of  curettement  and  radiotherapy  gives  results 
superior  to  any  other  method  of  treatment. 


Impetigo  Contagiosa. — Lewandowsky  {Archivf.  Derm.  u.  Si/ph.,  1909, 
xciv,  Heft  2  und  3)  always  found  the  streptococcus  in  100  cases  of  ira- 
petio^o  examined  bacteriologically,  partly  in  pure  culture, partly  associated 
with  the  yellow  stiipliylococcus,  the  former  greatly  exceeding  the  latter  in 
numbers.  In  the  great  majority  of  cases  of  ecthyma  the  streptococcus 
was  found  in  pure  culture  in  the  primary  purulent  lesion;  in  rare 
instances  it  was  contaminated  with  isolated  staphylococci.  In  one  out 
of  a  small  number  of  cases  of  pemj)higus  neonatorum  and  infantum 
examined,  only  staphylococci  were  found,  while  in  the  others  streptococci 
in  trifling  numbers  were  also  present.  In  imi)etiginous  eczemas  both 
streptococci  and  staphylococci  were  foimd,  as  well  as  in  other  serous 
lesions  of  various  other  dermatoses.  Intra-epithelial  inoculation  with 
pure  streptoccocus  cultures  produced  impetigo  contagiosa;  and  epi- 
thelial cutaneous  inoculations  were  followed  by  ecthyma.  Inoculations 
with  staphylococci  taken  from  impetigo  were  usually  without  result,  or 
produced  an  abortive  pustule.  Staphylococci  obtained  from  ])us, 
eczema,  impetigo,  and  some  other  diseases  were  affected  in  the  same 
manner  by  agglutinating  sera. 


Occupation  Carcinoma. — Zweig  {Derm.  Zfschr.,  February,  1909) 
under  the  designation  occupation  carcinoma,  reports  three  cases  o* 
carcinoma  of  the  skin  occurring  in  workmen  employed  in  making  coal 
briquettes.  These  briquettes  are  made  by  mixing  ground  coal  with 
pitch  and  tar,  subjecting  the  mixture  to  a  high  heat  in  an  oven  and 
afterward  making  it  into  bricks  by  pressure.  Zweig  thinks  the  injurious 
effects  of  this  occu])ation  upon  the  skin  are  due  either  to  the  dust  arising 
in  the  process  of  mixing  or  to  certain  volatile  substances  produced  in  the 
heating  of  the  mixture.  This  form  of  carcinoma  is  identical  with  those 
previously  described  as  chimney-sweeper's  cancer,  paraffin  caiu-er,  etc. 
Zweig  thinks  there  can  be  no  doubt  of  the  immediate  relationship 
between  this  form  of  carcinoma  and  the  chemically  acting  ag<-nts  used 
in  these  occupations. 
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The  Bleaching  of  Flour. — Within  a  few  years  the  bleaching  of  flour 
has  bocome  a  j)rocess  of  extensive  employment  in  this  country  and 
Great  Britain,  possibly  in  other  parts  of  the  world  also.  When  flour 
stands  for  some  six  weeks  to  as  many  months,  it  gradually  becomes 
whiter.  This  change  is  attributed  to  "aging."  The  seller  takes 
his  samples  and  on  the  appearance  of  these,  which  may  be  many  months 
old,  he  contracts  to  deliver  so  many  carloads  of  the  same  kind.  Re- 
cently ground  flour  shipped  to  fill  this  order  disappoints  the  buyer, 
because  it  is  not  so  white  as  the  sample  upon  which  he  made  his  purchase. 
This  has  led  to  artificial  bleaching  with  peroxide  of  nitrogen.  The 
machinery  for  this  purpose  is  of  varied  construction,  but  the  principle 
is  the  same  in  all.  The  oil  of  the  flour  is  bleached,  and  nitrite  is  pro- 
duced. The  chemist  distinguishes  between  bleached  and  unbleached 
floiu-  by  the  detection  and  estimation  of  nitrite  in  the  former.  The 
question  of  the  bleaching  of  flour  has  been  for  some  months  before  the 
Secretary  of  Agriculture  at  Washington,  and  some  scientific  work,  with 
the  object  of  determining  the  effect  of  the  bleaching  process  upon  the 
health  of  the  consumer,  has  been  done.  In  Halliburton's  work  (Journal 
of  Hygiene,  1909,  ix,  170)  attention  is  given  to  the  influence  of  nitrite 
on  the  digestive  enzymes.  All  experiments  were  made  in  vitro.  Nitrite, 
when  present  in  the  very  small  proportion  of  1  to  32,000,  markedly  re- 
tards the  digestion  of  starch  by  saliva.  The  time  necessary  to  reach  the 
achromatic  point  when  tested  with  iodine  was  taken  as  the  standard 
of  measurement.  The  time  required  to  reach  this  point  in  the  presence 
of  nitrite  (1  to  32,000)  was  thirty-three  minutes,  while  digestion  in  the 
control  tube  was  complete  at  eighteen  minutes.  In  testing  proteo- 
lytic ferments  the  protein  was  stained  with  carmine  and  the  tint  of 
the  solution  used  as  a  comparative  measure.  In  tubes  containing 
potassium  nitrite  (1  to  8000)  reckoned  as  nitrite,  digestion  was  wholly 
prevented  and  when  the  nitrite  was  reduced  to  1  to  32,000  the  digestive 
activity  was  only  one-seventh  of  that  in  the  tube  free  from  nitrite. 
The  question  arose  as  to  whether  previous  treatment  with  nitrite,  even 
when  the  nitrite  was  removed  before  subjecting  the  protein  to  the  action 
of  the  ferment,  would  affect  digestion.  For  the  purpose  of  solving 
this  question  three  sets  of  tubes  were  prepared  as  follows:  (1)  Those 
with  nitrite,  (2)  those  previously  treated  with  nitrite,  and  (3)  those 
to  which  no  nitrite  had  been  added.  The  results  were:  In  (1),  digestion 
was  slight;  in  (2),  slight  but  greater  than  in  (1) ;  in  (3),  complete.  Halli- 
burton states  his  conclusions  as  follows:  (1)  The  presence  of  nitrous 
acid  (even  in  the  comparatively  innocuous  form  of  a  salt)  hinders  enzyme 
action.  (2)  Previous  treatment  with  nitrous  acid  alters  a  protein 
in  such  a  way  as  to  render  it  less  readily  susceptible  to  the  solvent 
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action  of  digestive  juices.  He  also  found  that  the  starch  in  bleached 
flour  is  less  easily  diojested  by  the  saliva  than  that  in  unbleached  flour. 
A  like  result  followed  in  his  experiment  on  the  peptic  digestion  of  the 
glutin  in  the  Hours. 

(Halliburton's  finding  that  nitrite  so  markedly  impedes  the  salivary 
digestion  of  starch  is,  to  say  the  least,  unexpected,  since  nitrite  is  a 
normal  constituent  of  human  saliva,  or,  at  least,  has  been  long  regarded 
as  such  by  physiological  chemists. — V.  C.  V.) 


Sulphite  in  Cider  and  Perry, — Durham  (Ibid.,  17)  thinks  that  the 
permissible  limit  of  the  addition  of  this  preser\'ativc  to  these  beverages 
should  be  expressed  as  "total  sulphur  dioxide"  obtained  by  distilla- 
tion with  phosphoric  acid,  and  that  this  should  not  exceed  100  mg. 
per  liter.  A  trace  should  be  defined  as  less  than  10  (possibly  20)  mg. 
per  liter,  and  when  this  is  exceeded,  declaration  of  the  presence  of 
sulphite  should  be  made  on  the  label.  All  cider  makers  who  desire 
to  use  or  wlio  do  use  preser\'atives  should  be  registered  and  under  official 
inspection. 

Chronic  Lead  Poisoning. — Notwithstanding  recent  sanitary  improve- 
ments in  manufacturing  establishments,  chronic  lead  poisoning  is  by 
no  means  infrequent  in  large  white  lead  factories.  Animals  about 
such  factories  v-ary  greatly  in  susceptibility  to  the  poison.  Apparently 
it  is  without  effect  upon  rats,  which  may  infest  the  white  lead  factory 
in  great  numbers,  but  cats  brought  in  to  drive  out  these  pests  soon 
succumb  to  chronic  lead  poisoning.  There  has  been  more  or  less  dis- 
cussion as  to  whether  or  not  poisoning  may  and  does  result  from  the 
inhalation  of  the  dust  that  always  permeates  the  atmosphere  of  white 
lead  factories  especially  of  those  not  adequately  supplied  with  fan 
exhausts.  Goadby  [Jour,  of  Hygiene,  1909,  ix,  122)  has  investigated 
this  question  experimentally,  using  cats,  and  has  answered  the  questions 
in  the  affirmative.  The  material  used  consisted  of:  (1)  Flue  dust,  con- 
taining from  50  to  60  per  cent,  of  lead  oxide.  In  the  process  of  de- 
silverizing, zinc  is  added  to  molten  lead  containing  gold  and  silver; 
the  zinc  holds  the  precious  metals,  and  is  then  separated  from  the  lead 
by  differences  in  melting  point.  The  lead  from  which  the  zinc  has 
extracted  the  gold  and  silver,  known  as  "poor  lead,"  is  run  into  a  pot 
and  there  treated  with  air  and  steam  under  pressure,  for  the  purpose 
of  ozidizing  any  zinc  that  it  may  contain,  but  some  of  the  lead  also  is 
oxidized,  and  in  the  form  of  a  free  dust  finds  its  way  to  the  workmen, 
(2)  Litharge  is  broken  into  large  lumps  by  hand,  and  then  these  are 
ground  in  a  mill.  Some  finely  divided  litharge  reaches  the  men  who 
feed  the  mill.  (3)  More  or  less  white  lead  in  the  form  of  a  fine  dust 
escapes  from  the  ducts  leading  from  the  machines  used  in  packing 
dry  white  lead  in  barrels. 

The  first  effect  noticed  in  the  cats  caused  to  inhale  these  dusts  was  an 
alteration  in  the  face  due  to  the  absorption  of  the  orbital  and  buccinator 
fat,  and  giving  the  animal  a  pinched  appearance  much  like  that  shown 
by  men  poisoned  in  lead  factories.  Colic  was  the  next  symptom. 
The  cats  were  obstinately  constipated,  and  showed  much  abdominal 
distress.     Then   the   animals   developed   muscular   weakness,    shown 
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c'spcciallv  in  the  extensors  of  the  liml)s,  liiiving  a  curious  stifi'  gait.  Tlie 
poisonefi  eat  walks  on  the  tip  of  its  toes,  and  in  endeavoring  to  turn 
around  is  compelled  to  arch  its  back  and  draw  its  feet  close  together  to 
|)revent  falling  over.  The  back  muscles  arc  distinctly  weak,  so  much 
so  that  when  tlie  animal  is  held  up  by  placing  the  forefinger  and  thumb 
behind  the  ears  it  hangs  down  straight  and  can  make  no  move  to  twist 
its  body  or  claw  the  hand.  When  it  jumps  off  a  table  it  falls  upon  its 
belly,  the  extensor  muscles  being  unequal  to  the  strain.  At  first  the 
loss  of  weight  was  progressive,  but,  after  falling  to  a  certain  point, 
it  remained  constant,  in  some  cases  showing  a  tendency  to  rise  later. 
The  experiments  were  not  pushed  to  a  fatal  termination,  but  the  animals 
were  killed.     No  blood  examinations  were  made. 


Transmission  of  Microorganisms  through  Berkefeld  Filters. — Bullock 
and  Ckaw  (Ibid.,  35)  conclude  their  study  of  this  point  with  the 
following  findings:  (1)  Of  two  filters  with  porcelain  nipples,  one 
gave  a  non-sterile  filtrate  with  London  tap  water  immediately,  and  the 
other  after  three  hours  and  forty  minutes.  These  filters  had  been 
boiled  for  one  hour  but  not  autoclaved.  (2)  Of  three  with  metal 
nipples,  two  gave  immediate  contamination  with  tap  water,  and  the 
third  after  two  hours  and  forty  minutes.  These  filters  also  were  new 
and  had  only  been  boiled  for  one  hour.  (3)  Two  dried  Berkefeld 
filters,  one  with  metal  and  one  with  porcelain  nipples,  on  immersion 
of  a  portion  of  their  walls  in  a  water  culture  of  Bacillus  prodigiosus, 
allowed  this  organism  to  pass  into  the  anterior  of  the  filters. 


Antiplague  Measures  in  San  Francisco .^ — Blue  (Ibid.,  1)  sums  up  the 
measures  that  liave  apparently  proved  satisfactory  in  the  eradication 
of  the  plague  at  San  Francisco  as  follows:  (1)  Attack  upon  the 
habitation  and  food  supply  of  the  rat;  (2)  destruction  of  rat  burrows 
and  nests;  (3)  prevention  of  access  of  rats  to  food  by  concreting  stables, 
warehouses,  markets,  etc.;  (4)  exclusion  of  rats  from  houses  by  the 
use  of  concrete  or  other  impervious  material;  (5)  filling  of  rat  burrows 
with  strong  solution  of  chloride  of  lime;  (6)  disinfection  of , all  places 
in  which  either  human  or  rodent  cases  have  been  detected. 


Notice  to  Contributors. — All  communications  intended  for  insertion  in 
the  Original  Department  of  this  Journal  are  received  onlj^  with  the  distinct 
understanding  that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  a.  O.  J,  Kelly,  1911  Pine  Street,  Philadelphia,  U.  S.  A. 


INDEX. 


Abdominal  cavity,  sensibility  of,  7o7 
infection,    acute,    leukocytes   and 

differential  count  in,  752 
operation  for  cure  of  gynatresia, 

773 
symptoms  at  onset  of  pneumonia, 
"  752 
Abduction    of    arm,    action    of    short 

rotators  on  normal,  870 
Abnormal  tendon  fibers  of  heart,  155 
Abolition  of  corneal  reflex  as  a  diag- 
nostic sign  of  hemiplegia  in  coma, 
597 
Absorption  of  fat,  285 
Acholuric  jaundice,  chronic,  24 
Achylia  gastrica,  157 
Adami,  J.  G.,  nature  of  arteriosclerotic 

process,  485 
Adenofibroma  of  male  breast,  244 
Adenoids..   301 
Adrenalin  in  Cesarean  section,  458 

treatment  of  osteomalacia,  303 
Akromegaly,  780] 
Alcoholic  epilepsy,  283 
Alimentary-  lipemia,  441 
Altmann's  granules,  occurrence  of,  in 

white  blood  cells,  902 
Amoebic  dysentery,  599 

endemic,   198 
Anatomical  study  of  pericarditis,  796 
Anemia  in  infancy,  treatment  of,  912 
of  unknown  cause  in  a  child,  90 
pernicious,  24,  754 
Anesthesia,  rectal,  903 

spinal,  446 
Aneurysm  of  uterine  artery,  618 
Anterior  poliomj-elitis,  613 
Antimcningitic  serum,  yfficacy  of,  143 
Antiplague  measures  in  San  Francisco, 

926 
Antiseptics,  intestinal,  653 
Antistreptococcic  serum,  value  of,  148 
Antitoxic   properties   of   gastric   juice, 

144 
Antitrypsin    determiuMtion    in    blood, 

vahie  of,  598 
.Antivenin,  69 

Aphasia,  interpretation  of,  6M3 
Appendical  abscess  in  a  child,  456 
Appendicitis.  .583 


Appendicitis,  ligation  of  vehis  in  portal 
thrombosis  from,  759 

.\rnokl,  W.  l'\,  case  of  viperine  snake 
bite,  68 

Arterial  blood  pressure  in  heart  dis- 
ease during  disturbances  in  com- 
pensation, changes  in,  154 

Arteriosclerotic  process,  nature  of,  485 

Arthritis,  rheumatoid,  769,  899 

Arthrotomy,  posterior,  dislocation  of 
shoulder  by,  758 

Ascites,  operative  treatment  of,  445 

Ashhurst,  A.  P.  C,  appendicitis  in 
which  oxyuris  vermicularis  was 
found  in  the  ap{X!ndix,  583 

Ashhurst,  W.  W.,  tonsils  as  elimina- 
tive  organs.   108 

Association  test,  practical  value  of,  402 

Asthma,  chronic,  treatment  of,  142 

Astragalus,  fracture  of,  603 
I  Auer's  bodies  in  acute  leukemia,  562 

Axillar}'  milk  glands  developing  during 
I      pregnancy,   147 


B 


Bacteki.\  in  bottled  milk,  613 
Bacterial  content  of  fece^,  ()53 
infection  of  urine,  313 
vaccines    in    treatment    of    septic 
infections,  460 
of  -sepsis  with,  771 
liacteriology  of  blood  in  convalescence 

from  tj'phoid  fever,  442 
Bailey,  V.,  practical  value  of  the  asso- 
ciation test,  402 
Barker,  L.  F.,  exophthalmos  and  other 

eye  signs  in  chronic  nejihritis,  469 
Barker,   W.   W.,   fatal  anemia  of  vui- 
kpown  cause  in  a  child,  96 
typhoid    cutaneous   leaction.    188 
Barringcr,  T.  B  ,  Jr.,  a  practical  hos- 
pital polygraph.  727 
Bas.sini  operation  ii',  large  hernia',  modi- 
fication of,  132 
Berkefeld    filters    in    transmission    of 

microorganisms,    926 
j  Bier's  passive  hyperemia  in  treatment 
'      of  acute  inflanmiations,  13*> 
IMlateral  cvstic  ki(hievs,  treat nienf  of. 
329 


928 


INDEX 


Bismuth    poisoning   and    a   non-toxic 

substitute  for  bismuth  in  Kout- 

geii  ray  work,  452 

subnitrate,  toxic  effects  from,  128 

Blackader.    A.    D.,    etiology   of   loose 

bowel  movements,  533 
Bladder,    injuries    to,    during    hernia 

operations.  149 
Bleaching  of  flour,  924 
Blood  in  urine,  recognitior,  of,  283 
pressure  in  nephritis,  rise  of,  755 

measurement  of,  753 
cultures,  importance  of,  in  study 
of    infections  of    otitic    origin, 
409 
transfusion    by    means    of     par- 

aflin-coated  tubes,  908 
tubercle  bacilli  in,  901 

in  human  glanders   202 
Bone     fragility     and     eburnation     of 

rachitiS;  288 
Bonney,    C.    W.,    etiology   and    path- 
ology of  inguinal  hernia,  853 
Breast,  male,  adenofibroma  of,  244 

tuberculosis  of,  70 
Bronchial  asthma,  treatment  of,  294 
Bronchitis,  chronic,   794 
Brooks,  H.,  anatomical  study  of  peri- 
carditis, 796 
Bursitis,  subacromial,  870 


Cabot,  R.  C,  normal  auscultatory  dif- 
ferences between   the   sides  of  the 
chest,  813 
Calcium  hypophosphite  in  treatment  of 
epilepsy,  913 
lactate  in  epilepsy,  763 
salts  in  gastric  tetany,  therapeutic 
value  of,  1 
Calmette's  s^rum  antivenimeux,  68 
Cammidge    reaction    in    experimental 

lesions  of  pancreas,  103 
Cancer  of  kidney,  604 
of  larynx,  153 

of  lip,  surgical  treatment  of,  136 
of  uterus,  921 
Cannabis  indica   butyricus  in   exoph- 
thalmic goitre,  911 
Cannon,     \V.     B.,     some     conditions 
affecting  the  discharge  of  food  from 
the  stomach,  504 
Carbohydrate    metabolism,     influence 

of  thyroid  on,  755 
Carbolic    acid    and    alcohol   in    treat- 
ment of  erysipelas,  909 
Carcinoma,  gastric,  846 
occupation,  923 
of  cervix,  775 
of  female  urethra   305 
on  diverticulitis  of  sigmoid,  661 


Cardiac  apex  beat,  location  of,  543 
hydrothorax,  712 
insufficiency,  influence  of,  on  dis- 
position of  blood  m  organs,  779 
Carpenter,    H.    C,    tuberculous    pul- 
monary cavities  in  infants,  79 
Celler,  H   L.,  importance  of  blood  cul- 
tures in  the  study  of  infections  of 
otitic  origin,  409 
Cerebral  circulation,  disorders  of,  133 

tumor,  733 
Cerebrospinal     meningitis     in     Paris, 

epidemic  of,  143 
Cerium  oxalate  for  relief  of  vomiting, 

763 
Cervical  Cesarean  section,  918 

rib  and  its  relation  to  the  neuro- 
pathies, 666 
Cervix  uteri,  extensive  lacerations  of, 
306 
posterior  sagittal  incision  of, 
305 
Cesarean  section,  616 

adrenalin  in,  458 
repeated,  770 
Chance,  B.,  oculomotor  paralysis  ac- 
companied   by  facial   palsy,  neuro- 
paralytic keratitis,   and  hemplegia, 
259 
Chloroform,  910 

Choksy,  K.  B.  N.  H.,  various  types  of 
plague  and  their  elinical  manifesta- 
tions, 351 
Cholecystitis,   chronic,   as  a  cause   of 

myocardial  incompetence,  600 
Chondroma  of  left  maxillary  antrum, 

153 
Chorea  a  symptom — not  a  disease,  396 
Churchman,  J.  W.,  luetic  bursopathy 

of  Verneuil,  371 
Cider,  sulphite  in,  925 
Cirrhosis  of  liver.  445 

small  heart  in,  284 
Citrate  of  iron  in  treatment  of  anemia 

in  infancy,  912 
Claytor,  T.  A.  orthodiagraph}^  m  the 
study  of  the  heart  and  great  vessels, 
549 
Clendenning,  L.,  sarcoma  of  stomach, 

191 
Coal  tar  in  treatment  of  eczema,  309 
Collins,  J.,  Washerman  reaction  in  car- 
diac and  vascular  disease,  344 
Constipation,  chronic,  538 
Convulsions  in  newborn,  146 
Correlation  of  uterus  and  ovaries,  616 
Crohn,  B.  B.,  blood  cultures  in  human 

glanders,  202 
Crystalline  lens,  extraction  of   in  high 

myopia,  463 
Cutaneous  pigmentation  as  an  incom- 
plete form  ot  von  Recklinghausen's 
disease,  597 
Cyanosis  of  retina.  463 


INDEX 


929 


C3'anosis,  rare^forms  of.  599 
Cyst  of.vagina,»3(J5 


Da  Costa,   J.  C,   practical   value   of 

spinal     percussion     in    diseases    of 

the  mediastinum,   S15 
Dayton,  H.,  location  of  cardiac  apex 

beat,  543 
Deaver,  J.  B.,  diagnosis  and  surgical 

treatment  of  acute  pancreatitis,  829 
Delirium  tremens,  drug  treatment  in, 

297 
Dercum,  interpretation  of  aphasia,  683 
Diabetes  melUtus,  therapy  of,  139 
oatmeal  in  treatment  of,  285 
Diarrhoea,  therapeutics  of,  298 
Diet  and   care  of  bowels  in  typhoid 

fever,  526 
Digitalis  therapy,  766 
Diphtheria  antitoxin,  intravenous  in- 
jection of,  752 
Discharge  of  food  from  the  stomach, 

conditions  affecting,  504 
Disseminated   miliary   tuberculosis   of 

skin,  440 
Diverticulitis  of  sigmoid,  661 
Doty,  A  H.,  means  by  which  infectious 

diseases  are  transmitted,  30 
Dry  heat  as  a  therapeutic   factor  in, 
►  g}'necology,  775 
Duodenal  ulcer,  162 


E 


Ear  disorders  in  diseases  of  urogeni- 
tal apparatus,  620  | 

von  Eberts,  E.  M.,  sohtary  tuberculosis  | 
of  breast,  70 

Ebright,     G.     E..     tuberculin-treated  I 
guinea-pigs    in    the    recognition    of 
tuberculosis,  428 

Eclampsia,  renal  decapsulation  in.  150 

Ectopic   gestation,    pain    and    hemor- ' 
rhage  as  symptoms  of,  302  ! 

Eczema,  crude  coal  tar  in  treatment 
of.   309 
of  infants,  612 

Edwards,     W.     A.,     malignant    new- 
growth  in  childhood,  49 

Einhom.   M.,   duodenal  ulcer  and  its 
treatment,  162 

Elbow,    operative    reduction    of    old 
dislocations  of,  905 

Emmanuel  movement'  the,  781 

Emphysema,  subcutaneous,  286 
treatment  of,  142 

Empyema,     operative     treatment     of 
old,  292 

Endemic   amoebic   dysentery   in   New 
York,  198 


Endometritis,  461 
Epilepsy,  alcoholic,  2S3 
calcium  lactate  in,  763 
treatment  of,  913 
Epithelioma   of    epiglottis,    subhyoid 
pharyngotomy  for.  153 
of  rhinopnarynx,  776 
Erysipelas,  treatment  of,  909 
Ervthrocytosis,    gaseous   exchange   in 

lungs  in,  902 
E'^hner,  A    A  ,  locomotior  ataxia  and 

paralysis  agitans,  729 
Exophthalmic  goitre,  cannabis  indica 
butyricus  in,  911 
complicating  pregnancy,  615 
Exophalmos  and   otner  eye   signs   in 

chronic  nephritis    469 
Eyegrounds,  examination  of,  diagno- 
sis between  pernicious  anemia  and 
secondary  anemia,  754 
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Facial  paralysis  due  to  mastoid  dis- 
ease or  to  mastoid  operation,  treat- 
ment of,  611 

Fat,  absorption  of,  285 

Feces,  bacterial  content  of    653 

Feiss,  H.  O.,  variations  and  deformities 
of  the  foot,  213 

Fetterolf,  G.  F.,  compression  of  the 
pulmonary  vems,  the  pressure  factor 
in  the  etiology  of  cardiac  hydro- 
thorax,  712 

Fibrinous  and  serofibrinous  pleuritis, 
treatment  of,  764 

Fight  against  tuberculosis,  465 

Fixation  abscess  in  the  grave  accidents 
of  saturnism,  287 
method    for    treatment    of    fixed 
retroversion  with  flexion,  307 

Flour,  bleaching  of,  924 

Floyd,  C,  typhoid  cutaneous  reaction, 
188 

Foodstuffs  and  the  alimentary  func- 
tions, 522 

Foot,  deformities  of,  213 

Fossa  duodenojcjunalis  of  Treitz,  758 

Fracture,  late  development  of    defor- 
mity in  consequence  of,  447 
of  astragalus.  603 

Friedenwald,  J.,  bacterial  content  of 
the  feces,  653 

Functional  test  of  pancreas,  129 

Fussell,  M.  H.,  diet  and  the  care  of  the 
bowels  in  typhoid  fever,  526 


Gall-bladder,    relation    of    tvphoid 
bacilli  to,  624 
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(lallstone,    opi'iatioiis    for,    performed 

duriiiR  pregnancj^  1-JS 
fiangrc'iious  pancreatitis,  acute,  180 
(jastric  arteries,  sclerosis  of,  310 
carcinoma,  846 

juice,  antitoxic  properties  of,  144 
((uantitative    determination 
of  pepsin  in,  231 
tetany,  therapeutic  value  of  cal- 
cium salts  in,  1 
ulcer,  846 
ulcers,  601 

perforated,  907 
surgical  treatment  of.  446 
treatment  of,   by  inmiediate 
feeding,  450 
(iastro-intestinal  intoxication.   17 
(ienital    function,    restoration    of,    in 
gvnatresias  bv  abdominal  operation, 
773 
Giffin,    H.    Z.,    carcinoma   on   diverti- 
culitis of  sigmoid,  661 
Ginsburg,  N.,  Vollcmann's  contracture, 
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Gittings,  J.   C.   intestinal   perforation 

during  typhoid  fever  in  children,  625 

Glandcns.  human,  blood  cultures  in,  202 

(ilomerulonephritis,     chronic,     treated 

by  double  decapsulation.  768 
Glycosuria,  influence  of  various  carbo- 
hydrates on,  443 
Glycuronic  acid  in  urine,  recognition 

of,  128 
Gompertz,  L.  M..  chronic  constipation 

clinically  considered,  538  ^-.   _ 
Gonococcic  septicemia,  286    • 
Gonorrhoea  in  female,  treatment  of,  306 

in  little  girls,  300 
Gonorrhoea!  arthritis,  595 
Goodhart,  S.  P..  cervical  rib  and  its 

relation  to  the  neuropathies  666 
Goodman,  E.  H.,  Cammidge  reaction 
in  experimental  lesions  of  pancreas, 
103 
Gout,  therapy  of,  453 
Guaiac    and    benzidene    tests   for   in- 
Aisible    hemorrhage    in    diseases    of 
digestive  organs,  comparison  of,  442 
Guinea-pigs,  tuberculin  reaction  in,  428 
Gunshot  wounds  of  kidneys,  904 
Gjmatresia,  contributions  to  clinic  of, 
773 
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H.VBiTU.vL  dislocation  of  shoulder,  448 
Hanes,  F.  M  ,  exophthalmos  and  other 

eye  signs  in  chronic  nephritis,  469 
Hard  palate,  asymmetry  of,  152 
Healing  of  chronic  tuberculous  empy- 
ema by  means  of  artificial  pneumo- 
thorax, 135 
Heart,  abnormal  tendon  fibers  of,  155 


Heart   disease,     changes     in     arterial 
blood  pressure  in,  154 
diseases  of,  treatment  of,  295 
hypertrophy,  experimental,  311 
Hebostiotomy,  results  of,  616 
Hedblom,     C.     A.,     some     conditions 
affecting  the  discharge  of  food  from 
the  stomach,  504 
Heiser.  V.  G  ,  leprosy  in  Phillippine 

Islands,  367 
Heller's  lest  for  urinary  protein,  130 
Hematogenous     origin     of     purulent 

nephritis,    154 
Hemiplegia,  259 

treatment  of  contraction  in,  141 
Hemolytic  streptococci,  772 
Hemorrhage,  internal,  in  a  pregnant 

•woman,  458 
Hernia,  inguinal,  853 

operations,  injuries  to  bladder  dur- 
ing, 149 
operative  cure  of,  758 
Hernia;,  modification  of  Bassini  opera- 
tion in  large,  132 
Hernias  through  pelvc  floor,  619 
Hexamethylenamin,    excretion    of,    in 

cerebrospinal  fluid.  128 
Hip,  congenital  dislocation  of,  906 
Homologous  vaccines  in  treatment  of 
septic  endocarditis  and  pyemia,  169 
Hydrocele,  new  method  of  treating,  289 
Hydrochloric  acid,  influence  of,  upon 

deposite  of  urates,  454 
Hji-drothorax,  cardiac,  712 
Hypertrophy  of  left  ventricle,   symp- 
toms of,  754 
Hypophysis  cerebri,   changes   in,  dur- 
ing pregnancy,  778 
tumor  and  its  bearing  on  akrome- 
galy,  780 
Hysterectomy,  619 


Idioglossia,  915 

Illoway,  H ,  quantitative  determina- 
tion of  pepsin  in  a  given  gastric 
juice,  231 

Imperforation  of  oesophagus,  congeni- 
tal, 143 

Impetigo,  contagiosa,  923 

Implanting  the  ureter  into  the  intes- 
tine, techinque  of,  292 

Incidence  of  tubercle  bacilli  in  New 
York  City  milk,  767 

Infantile  appendicitis  in  Johns  Hop- 
kins Hospital,  456 

Infection  of  urine  and  the  urinary 
tract  by  Bacillus  coil  in  infancj'^,  313 

Infections  of  otitic  origin,  400 

Infectious  diseases,  transmission  of,  30 

Inflammations,  treatment  of,  with 
Bier's  passive  hyperemia,  136 
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liifIammator>"  minexal  disease,  chronic, 
77.T 
proliferation     of     mucous     mem- 
brane    with    epithelial     hyper- 
plasia in  the  Fallopian  tube,  151 
Influenza  in  cliildren,  767 
Influenzal  meningitis,  915 
Inguinal  hernia,  85.S 

double  filigree  operation  for 

the  radical  cure  of,  701 
of  uterus    137 
Injection  of  bile  on  circulation,  effect 

of,  755 
Insanity,    refponsibility,    and   punish- 
ment for  crime,  2(52 
Interpretation  of  aphasia,  083 
Intestinal   absorption   or  exclusion   of 
pancreatic  juice  from  intestines, 
310 
antiseptics,  653 
fermentation,  607 
hemorrhage  in  newborn,  144 
injur}-     in     gjnecological     ojiera- 

tions,  461 
perforation  during  typhoid  fever 
in  children,  625 
Intestine  of  intestine,  618 
Intranasal  rhabdomyoma,  152 

tuberculin  reaction,  776 
Intrathoracic  resection  of  a?sophag\is, 

603 
Intravenous    infection    of    diphtheria 
antitoxin,   752 
suprarenal    preparations    in    col- 
lapse, 913 
hnoluntary    muscle    fibers    of    pelvic 

floor,  774 
lodopin  in  syphilis.  765 
Ipecac  treatment  of  amoebic  dysenterj^, 

599 
Iron   as  a  substitute  for  bismuth  in 
radiography,  135,  455 


jAUNnirE,  acholuric,  24 

Jejunal  and  gastrojejunal  ulcers  fol- 
lowing gastrojejimostomy,   605 

Johns  Hopkins  Hospital,  infantile 
appendicitis  in,  456 

Joints,  transplantation  of  756 

Jopson,  J  H.,  intestinal  perforation 
during  typhoid  fever  in  children,  625 

Jurist,  L..  acute  gangrenous  pancrea- 
titis. 180 


Karkll  milk  cure,  762 
Kaufmann,  J.,  gastro  intestinal  auto- 
intoxication, 17 
Keratitis,  neuroparalytic.  259 


Kidney,  cancer  of,  604 
syphilis  of,  917 

Kidneys,  gunshot  waunds  of,  904 
polycystic  disease  of,  899 

Kinnirutt,  F.  P.,  therapeutic  value  of 
calcium  salts  in  gastric  tetany,  1 

Knapp,  A.,  ocular  complications  of 
nasal  sinus  disease,  100 

Knee-joint,  excrescences  of  fatty  syno- 
vial fringes  in,  138 

Kober,  G.  M.,  general  movement  of 
typhoid  fever  and  tuberculosis  in 
last  thirty  years,  642 

Krotoszyner.  M.,  diagnosis  and  treat- 
ment of  bilateral  cystic  kidneys,  329 
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r>acerations  of  perineum,  repair  of.  460 

Lactic  acid  as  an  agent  to  reduce 
intestinal  fermentation,  607 

Lactoserum,  452 

Landis,  H.  R.  M.,  compression  of  the 
pulmonary  veins,  the  pressure  factor 
in  the  etiology  of  cardiac  hydro- 
thorax,  712 

LarjTigeal  tuberculosis,  153 

Larjmgostomy,  777 

Larjnigotomy  and  fulguration  in  can- 
cer of  larynx,  153 

Larvnx,  lipoma  of,  777 

Lead  poisoning,  chronic,  925 

Leitz,  T.  F.,  bacterial  content  of  the 
feces,  653 

Leprosy  in  Philippine  Islands,  367 

Ixukemia,  acute,  562 

Leukocj'tic  extract  in  treatment  of 
staphylococcic  infection,  455 

Libman,  E  ,  importance  of  blood  cul- 
tures in  the  study  of  infections  of 
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Lichen  ruber  planus  as  a  family  aflfec- 
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Ligation  or  excision  of  thrombosed 
veins  in  treatment  of  puerperal 
pyemia,  614 

Lip,  cancer  of,  surgical  treatment  of. 
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Lipemia,  alimentary,  444 

Lipoma  of  larynx,  777 

Lippencott,  L.,  anatomical  study  of 
pericarditis,  796 

Little's  disease,  885 

Liver,  cirrhosis  of,  445 

fatty  infiltration  of,  914 

Locomotorataxia  and  paralj-sis  agitans, 
729 

lioose  bowel  movements,  etiology,  of. 
533 

Luetic  bursopathy  of  Verneuil.  371 

Lung,  stab  wounds  of,  135 
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ships of  gastric  ulcer  and  gastric 
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Mackenzie,  J.  J.,  cerebral  tumor  pre- 
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Malignant  disease  of  uterus,  919 
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Measles  in  children,  767 

Measurement  of  blood  pressure,  753 

Meat  as  a  source  of  infection  in  tuber- 
culosis, 444,  60n 

Meckel's  ganglion,  relation  of.  to  walls 
of  the  accessory  sinuses  of  the  nose. 
596 

Mediastinum,  diseases  of,  815 

Mendel,  L.  B.,  relation  of  foodstuffs 
to  alimentary  functions,  522 

Meningitis,  urotropin  in.  12S 

Meningococcic  infections,  826 

Menopause,  149 

Menstrual  bleeding  during  pregnancy, 
917 

Menstruation  and  menorrhagia,  617 

Mental  diseases,  serum  reaction  in,  443 

Merrill,  W.  H.,  orthodiagraphy  in  the 
study  of  the  heart  and  great  vessels, 
549 

Methemoglobinemia  599 

Microorganisms,  transmission  of,  926 

Middle  ear,  pure  transudate  in,  621 

Milk,  serum  of,  452 

Miner's  nystagmus,  464 

Mitchell,  J.  K.,  the  Enamanuel  move- 
ment, 781 

Mitral  valve  lesions,  pathological  diag- 
nosis of,  287 
stenosis,  first  sound  in,  10 

Morse,  J.  L.,  infection  of  urine  and  the 
urinary  tract  by  Bacillus  coli  in 
iiifancy,  313 

Much's  psychoreaction.  598 

Muscop  volitantes,  physiological,  464 

Muscle  transplantation.  448 

Mj-eloid  chlo'roma,  288 

Myoma,  treatment  of,  618 

Myotomy  and  myorrhaphy,  906 

Myxcedema,  92 


N 


Napkin-region  eruptions  in  infants, 

768 
Narcotics  and  alkaloids,  action  of,  on 

the  complement,  623 


I  Nasal    sinus    disease,    ocular    combli- 

cations  of,  100 
Nature  of  arteriosclerotic  process,  4S5 
New     York     City,    endemic     ama?bic 
dysentery  in,  198 
milk,  incidence  of  tuber- 
cle bacilli  in,  767 
[  Nephritic  oedema,  origin  of,  623 
sodi^im  chloride  in,  443 
Nephritis,  chronic,  eye  signs  in,  469 
purulent  hematogenous  origin  of. 

154 
rise  of  blood  pressure  in,  755 
Neuralgia,  trigeminal,  602 
Neuroparalytic  keratitis,  259 
Nocturnal   incontinence,   301 
Nodal  bradycardia,  754 
Noma,  pathology  of,  456 
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tween the  sides  of  the  chest,  813 
heart,  first  sound  of,  10 
Nj-stagmus,  miner's,  464 
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Obesity,  treatment  of,  608 

'  diabetic,  608 
Occupation  carcinoma,  923 
Ocular    complications    of   nasal    sinus 

disease,  100 
Oculomotor  paralysis,  259 
(Edema,  nephritic,  origin  of,  623 
Qilsophagus,  congenital  imperforation, 
of,  143 
intrathoracic  resection  of,  603 
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riers, 753 
Opsonins  in  pregnancy  and  the  puer- 
peral state,  615 
Orthodiagraph)^  in  the   study  of  the 

heart  and  great  vessels,  549 
OrthonitrophenylpropioUc  acid,  method 

of  using,  595 
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Ottenberg,  R.,  observations  on  acute 

leukemia,  562 
Ovarian  c\-sts  in  childhood,  145 

fibroma  with  a  twisted  pedicle,  462 
transplantation,  461 
Ovariotomy,  619 
Ovary,  malignant  disease  of,  49 

tumor     of,     complicated     by 
twisted  pedicle,  151 
sarcoma  of,  301 
Oxyuris  vermicularis  in  appendix,  583 
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Palpntion  of  ureter,  605 
PaiuiniH,  uiu'iiiariasis  in,  40 
Pancreas,  conditiDn  of,  in  achylia  and 
anaciilitA'  of  stomach,  441  i 

functional  test  of,  129  i 

lesions  of,  C'ammidge  reactoin  in, 
103 
Pancreatic  surgery,  290 
Pancreatitis,     acute,     diagnosis     and 

surgical  treatment  of,  S29 
Paralysis  agitans  and  locomotor  ataxia, 

729 
Paraplegia,  spastic,  885 
Parathyroid  bodies,  1 
Paris,  epidemic  of  cerebrospinal  men- 
ingitis in,  143 
Parotitis,  experimental,  902 
Paroxysmal  hemoglobinuria,  440 
Patella,  dislocation  of,  907 
Patterson,    H.    S.,    endemic    amoebic 

dysentery  in  New  York,  198 
Pellagra,  treatment  of,  901 
Pehic  floor,  hernias  through,  619 

involuntary  muscle  fibers  of, 
774 
inflammation     of     tubal     origin, 
choice  of  time  for  operating,  774 
Perforated  gastric  ulcers,  907 
Perforation  of  stomach,  619 

of  uterus,  618 
Pericarditis,  anatomical  study  of,  796 
Perineal  tears,  suture  of,  775 
Perineorrhaphy,  new  technique  in,  306 

submucous,  462 
Peritonitis    following    the    escape    of 
amniotic  liquid  into  the  abdomen 
during  Cesarean  section,  918 
intravenous  adrenalin-saline  solu- 
tion in  treatment  of,  601 
tuberculous,  617,  618 
Pernicious  anemia,  24 

pathogenesis  of,  439 
Pharyngoscope,  new,  777 
Philippine  Islands,  leprosy  in,  367 
Phosphorus  in  treatment  of  rickets,  142 
von    Pirquet    skin    reaction,    specific 

significance  of,  309 
Pittfield,  R.  L.,  myxocdema,  92 
Placenta  prajvia,  treatment  of,  303,  459 
Plague,  various  types  of,  351 
Pleuritis,   fibrinous  and  serofibrinous, 

764 
Pneumococcic  infections,  826 

vaccine  in  pneumonia,  913 
Pneumonia,  752 

Pneumothhorax,  puncture  of  a,  286 
Poliomyelitis,  bacteriological  study  of, 

900 
Polycystic  disease  of  kidneys,  899 
Polycythemia,  599 
Polygraph,  a  practical  hospital,  727 
Potassium  bitartrate,  action  of,  910 
therapeutic  action  of,  766 


Practical  value  of  the  association  test, 

402 
Preble,   R.   P.,  resemblances  between 
the  clinical  effects  of  pneumococcic 
and  meningococcic  infections,  826 
Pregnancy,  axillary  milk  glands  devel- 
oping during,  147 
operations     for     gallstones     per- 
formed during,   148 
Prolapse  of  rectum,  cure  of,  by  tampon, 

904 
Pseudohermaphrodism,  external  mas- 
culine, 301 
Puerperal  peritonitis,  acute,  operative 
treatment  of,  150 
pyemia,  614 
Pulmonary    embolism,    postoperative, 
134 
veins,  compression  of,  712 
Pulsometer,  131 

Pure  transudate  in  middle  ear,  621 
Purpura  fulminans,  769 
hemorrhagica,  284 


Quantitative  determination  of  pepsin 
in  a  given  gastric  juice,  231 


Rabies?,  pathogenesis  of,  778 
Rachitis,  bone  fragility  and  eburnation 

of,  288 
Radiography,  iron  as  a  substitute  for 

bismuth  in,  131 
Radiotherapy  in  treatment  of  super- 
ficial epithelioma,  922 
Radium,    influence    of,    on    uric    acid 

salts,  441 
Rectal  anesthesia,  903 
Rectum,  prolapse  of,  904 
Renal  decapsulation  in  eclampsia,  150 

function,  determination  of,  329 
Resection  of  intestine  after  perforation 

of  uterus,  618 
Retina,  cyanosis,  463 
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